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PKEFACE 

The framework round which the following chap- 
ters are built consists of certain lectures delivered 
from time to time in the Royal Infirmary. A 
few of these appeared in imperfect and immature 
form in the Scottish Medical and Surgical 
Journal. These have been carefully revised and 
largely added to, and the information they 
contain has been amplified and brought up to 
date. It has seemed wise to adopt the some- 
what colloquial and pliant diction of spoken 
lectures, as this permits of a certain elasticity 
and flexibility of style otherwise impossible. 

It is, however, to be understood that but a 
small part of that which appears in the following 
pages has been actually delivered in lecture form. 
By far the greater portion is new, and is now 

published for the first time. 
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The idea which underlies the structure and 
arrangement of these lectures is that the physio- 
logical function of the particular part of the 
nervous system which in each case happens to 
be affected determines the variety of treatment 
required. Consequently, in the case of all the 
lesions of any particular set of neurones identical 
or analogous in function, there is much in 
common as regards the therapeutic measures 
which ought to be adopted. It will be found, 
for example, that as regards the various lesions 
which may affect the lower motor neurone and 
the several diseases hereby produced, the lines of 
treatment are fundamentally and in essence the 
same, though in detail they may and do diflFer 
according to the precise nature of the morbid 
process and the exact point of its attack. 

Following this physiological arrangement, it 
has been found possible to group the various 
nervous diseases, as regards treatment, under the 
heading of that set of neuronic fibres which, in 
each instance, is chiefly and mainly involved. 
This arrangement is, of course, in no sense a 
perfectly accurate one, for many diseases involve 
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various sets and varieties of neurones, differing in 
function. But it has been found to be a con- 
venient method, seeing that it enables the whole 
subject to be treated within moderate compass. 
For it is clear that if the treatment of one or 
two typical diseases in any group is fully de- 
scribed, it is not necessary to discuss with any 
minuteness the details of management of other 
and perhaps very rare disorders affecting the 
same neurones, the treatment of which must 
necessarily be conducted on similar lines. 

This book is not, therefore, in any sense an 
exhaustive work. It is intended, rather, to be 
suggestive and to stimulate independent thought. 

J. J. G. B. 

3 Chebteb Strket, 
Edinburoh, December 1904. 
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LECTURE I 

ON PROPHYLACTIC MEASURES 

Introdnctoiy remarks — Prophylaxis in diseases of the nervous 
system — Etiology of these diseases — Heredity — The 
characteristics of neurotic children — Their training and 
management — School life — ^Mental work — Prophylaxis in 
neurotic adults. 

There is no system in the body the diseases of introdueiorif 
which present more discordant results as regards 
treatment than do those of the nervous system. 
Some respond readily to the means you employ, 
and complete recovery results. Others run a 
slow or a rapid course, apparently quite uninflu- 
enced as to ultimate result by any sort of treat- 
ment you may choose to adopt. Even in the 
most hopeless cases, however, it is usually in 
our power to afford more or less relief, while in 
the more favourable the application of remedial 
measures is sometimes brilliantly successful. 

Believing that the treatment of disease of the 
nervous system is too often conducted on mere 

B 
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routine principles, that measures are taken with- 
out much consideration of the definite objects 
they are meant to serve, or the ends they are 
capable of attaining, I wish in these lectures to 
put before you some kind of general survey, 
however imperfect in detail, of the methods at 
your command for the management and treat- 
ment of such cases, and of the indications which 
direct us in the use of these methods. 
oenmd We should uot approach such a subject with 
treatment, too sanguiue views, for, except in the case oi 
a few diseases, the results of treatment are « 
attained slowly and not without much pains- 
taking endeavour. Nor, on the other hand, 
should too pessimistic an attitude be assumed, 
for this may end in disheartening the patient and 
may send him to the nearest quack. It is only 
by endeavouring to grasp the principles which 
underlie nerve treatment, so far as they are 
known, and the indications for and limits of use- 
fulness of those remedies the action of which we 
only know empirically, that we can treat wisely 
such diseases of the nervous system as may fall 
under our care. The quack is ever with us, 
though he is by no means poor ; and if we do not 
master the methods of employing such a remedy 
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electricity, for example, patients, much to 
their subsequent sorrov.', tend to drift towards 
unqualiiied electricians, rubbers, and the like, who 
profess to make such methods a speciality, and 
who surround thera with a seductive mystery. 
r^o one of the methods about to be described is 
eyond the use of the intelligent practitioner, 
nor is there one of them which he ought not 
to be able to employ from time to time as need 
amea. 

Before we proceed to consider the lines of </«*«(Aii» ^j^ 

treatment which may be adopted in cases of such 

diseases, there arises the problem of prophylaxis 

— of the ways in which nervous disease may be 

mrded off; a subject not, as a rule, very fully 

"^discussed in medical works. 

Prophylaxis, so far aa it is successful, owes i>i*portanet 
that success to attention to a vast number of 
details, of points in management, which in- 
dividually indeed may appear trivial, but the 
sum of which is of a high importance. As it 
is of consequence that you should consider and 
understand these points, I shall speak of them 
in some detail, and this the more, seeing that 
great success may attend well-directed efforts 
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Particularly should you be cautious of allowing 
a neurotic woman, especially -if young and un- 
married, to pass under any prolonged gyneco- 
logical treatment. So far as my experience goes, 
such treatment in these cases is more often produc- 
tive of harm than good. I should like you to lay 
down this general rule for yourselves — namely, 
that unless there be some very definite uterine 
lesion which can unquestionably be removed 
within a short time, no gynecological treatment 
should be adopted in neurotic women. There 
are, of course, exceptions to this rule, and each 
case should be judged on its own merits; but 
without any doubt, prolonged treatment which is 
always directing the patient's attention anew to 
Can netdtd thcsc orgaus, and which involves repeated vaginal 
with thue. examination, often does harm in neurotic women. 
And much the same rule applies in the case of 
neurotic men. Any local urethral treatment 
(save for gonorrhcsa or other definite local 
malady) should only be allowed, if allowed at 
all, after grave consideration. 

A full consideration of prophylaxis should in- 
clude within its scope all of these and many other 
similar causes. Such as are more closely con- 
nected with the nervous system will be referred 
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otitis, that infection of the mastoid does not 
occur, and that wonnds of the scalp are kept 
3ptic. It is not necessary here to refer to the 
means to be used to prevent poisoning by lead 
in those exposed to the action of the salts of 
that metal, nor to the necessity of careful 
moderation and regulation in the use of alcohol, 
if indeed it be used at all Excesses in venere as 
well as in vino arc important, fortunately also 
avoidable, causes of nerve lesion • and intellec- 
tual work, when it is combined with worry and 

ciety, breaks down many men. 

Bometunes, on the other hand, the immediate Penpherai 
cause may be found m some peripheral u-ritation. 
Adenoids or other nasal or tonsillar condition, if 
present, should be got rid of, as should also any 
decayed teeth which may be present. Parasitic 
worms in the intestinal tract are credited with 
the production of infantile con^Tilsions in some 
cases, and I know of one instance, at least, 
in wbich mania followed the invasion of the 
oesophagus by a round worm. 

Peripheral irritation produced by disease of Mmuc q/ 
the reproductive organs is a fruitful source of orpan*. 
nervous disoKler, but very great care should 
be exejrcised in dealing with such conditions. 
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members here and there fall victims to its 
miseries, but fortunately not all For before 
these maladies can arise not only must there be 
an inherited tendency, but there must also be an 
exciting cause at work. 
A neuroiie By a nervous or neurotic child I mean one 
who has inherited a delicate, mobile, and unstable 
nervous system, capable of reacting in special 
ways to special stimuli. He is the outcome 
of civilisation, of a highly specialised method 
of living. You must remember that the laws of 
the struggle for life and the survival of the 
fittest apply with but little force to civilised 
man. The whole tendency of our laws, of our 
public health arrangements, of medical science, 
is to prevent the weak man from going to the 
wall. In the words of one of the most dis- 
tinguished thinkers of this seat of learning,^ 
addressing our profession, " we recognise that in 
the weakest there is a potentiality of strength, 
in the worst there is a potentiality of good — and 
it is our business to see that nothing is lost 
that we can help to save." One of my friends, 
desiring to give form to this view of civilisation, 
has had depicted on his book-plate a strong man, 

* Professor Cram Brown, in a Graduation Address (1889). 
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bHnd, who carries on his shoulders a cripple, 
acute of vision. Together these two, combining 
their faculties, make their way through life. 
Such then is civilisation, and uuder its sway 
weak raen are protected and survive, the nervous 
system tends to develop to an abnormal sensi- 
tiveness, and hence come our neurotic children. 

Now, in persons hereditarily liable to nerve 
disease, much can be done by way of warding off 
the incidence of such maladies, by strengthening 
the body, toning up the nervous system, and 
training the mind to preserve an equable balance. 
To reach its best results this method of prophy- 
laxis must be commenced in the young. We may 
therefore now consider what are the indications 
in a child which suggest this nervous inheritance, /MdMatfoMJ 
which point towards the probability of future ,HA*rtfai»«, 
nerve disease, and which should, therefore^ excite 
our apprehension. 

And of these come, in the first place, tlie Partnu 
deductions to be drawn from observation of the 
parents. If one parent is distinctly neurotic, the 
child will probably be so likewise, and this pro- 
bability is greatly enhanced if both parents show 
indications of the nervous diathesis. 

In the second place, most valuable deductions 
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Appearance may be drawn from the general appearance of 

(ff child. 

the child. The neurotic child is usually rather 
stunted in growth, but is wiry and muscularly 
strong, so far at least as quick movements are 
concerned. His features are small, fine and 
delicate, his expression alert, his manner restless, 
his disposition impulsive and wayward, and at 
the same time he is usually very clever at lessons. 
Emotional and excitable, he is ready to blush 
on the slightest occasion. Of such is the " infant 
prodigy," the joy and pride of a doting and 
neurotic mother. 

But while he is as a rule clever, he is not 
capable of making any continuous and persever- 
ing effort. This is often seen in connection with 
the play of such a child. For example, he may 
be seized with a violent desire to make some toy. 
He procures the materials and eagerly sets 
about its construction. But, long before com- 
pletion, he tires of the idea and casts it aside for 
some fresh and different pursuit. 
Maria af Thcu you will sometimes find more distinct 
*"*™'*''' signs of degeneracy, indicating at once the 
history of the past and the dangers of the 
future. You may notice, for example, that the 
development of body or of mind is retarded, 
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thftt there is marked asymmetry of the head or 
face, or that the ear is abnormal in shape or in 
size. You may detect the preaeuce of hare-Up, 
or of cleft-palate, or of that high arching of the 
palate with which the researches of Dr. Clouatou 
have made us famiHar. The lower jaw is often 
developed out of proportion to the other bones 
of the face, giving the heavy jaw of the neurotic, 
frequently seen in criminals. On the other hand, 
in some neurotica the chin is ill developed, small 
and retreating. The conditions of spina bifida 
and of clnl>foot are also very suggestive. 

There are, moreover, sundry other points in changain 
the behaviour and condition of the child wnich 
are fitted to cause us anxiety. The lack of self- 
control, a passionate temper, the want of the 
joyous mirth proper to childhood, and of the 
admirable and kitten-like foolishness of that age, 
the presence of a seriousness and thoughtfuluess 
unnatural in a child, or of a curious mental 
lethargy, all point to a neurotic inheritance. 
The like may be said of that solitariness which 
we sometimes see in such children, leading 
them to dislike companions and even their near 
relatives, of strange aexual perversions and 
inversions which may occur, of that melancholy 
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Or a child may suddenly take to stealing, the 
symptom developing in some cases into regular 
kleptomania. This form of vice — if in the 
circumstances you can call it such — is a further 
development of the curious craze for collecting 
useless odds and ends which some neurotic 
children show. This again is probably related 
to the abnormal eagerness many adults shew to 
make collections. This collecting mania appears 
to be very contagious. An epidemic of the kind, 
consisting in the collection of picture post-cards, 
* is at present sweeping over Germany and even 

threatening our sane shores ! 
other ligni You will also attach importance to the occur- 

o/ neurotic „ . , , , ,. 

inheritanee. rcucc of megrim, night terrors, somnambulism, 
convulsions in teething, stammering and back- 
wardness in learning to speak. Even bad spelling 
is, I take it, a sign of neurotic inheritance. 
Astigmatism and colour-blindness occur fre- 
quently in neurotics, as do also such symptoms 
as incontinence of urine, cyclic albuminuria 
and the various tics. It need hardly be added 
that the occurrence of any distinct nervous 
disease in a child is very significant, 

A child exhibiting marks of neurotic inherit- 
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ance may, if his education and management be »<«»*#»<» | 
judiciously conducted, develop into an adult w«»aj?«B«ifc 
strong in body and in mind. Indeed, we owe 
to neurotics much that is highest in science and 
in art, the strongest and most polished literature 
— that touch of genius wliich stirs the world. A 
useful and even a distinguished life may th.ere- 
fore be his lot. But on the other hand he 
may sink, and his years may be passed in a 
miserable melancholia or other form of insanity. 
If, therefore, a physician be consulted on the up- 
bringing of such a child, he ought to remember 
how great a power for good or for ill is exerted 
.by careful environment and by sagacious educa- 
tion. To be successful in this, great attention 
to detail is required, and no point should be re- 
garded as triv'ial which has any bearing on the 
matter in hand. 



In the first place, if the mother be a neurotic 5^>i 

should th* 

and hysterical woman, it is advisable that the ehudbt 
child should not be much with her ; and this be- 
cause her irritable temper and her unbalanced 
mind render her unsuitable to exercise due 
management and control, aud again, because any 
nervous manifestations in the mother are apt to 
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be copied and adopted by the imitative child. 
If the mother is at all seusible'abe will herself 
recognise the wisdom of this. But it is often 
difficult to arrange for such separation (even if 
it be only for 8ome hours a day), because auch 
a mother possesses an almost exaggerated affec- 
tion for the neurotic child who so clings to her. 
A sensible, cnlm and judicious governesa or 
children's uurae should, if possible, be entrusted 
with the manwgement of the child. 

As to the kind of life which such a child 
should lead. It should be one of regular order- 
liiieas, a life of air and of sunshine (both literally 
and metaphorically), of breezy common sense in 
which cold bathing plays its part in toning 
up the nervous system, and in which muscular 
exercise is strongly insisted on. By all means 
advise gymnastics if you like, but games which 
interest are, I think, better, and a good tumbling 
romp is the natural and healthy outlet for the 
high spirits of a child. As he gets older he 
should be encouraged to swim (particularly in 
the sea), to ride,- to cycle, to golf, to play 
hockey, tennis, etc. Children's parties are not 
for him, nor i^theatres, nor evening concerts, 
but he should be encouraged to form Mend- 
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ships with other children and to meet them in 
games. 

Although I think games a better form of fi«m«. 

^exercise for neurotic children than school gym- 

lastics, yet from one point of view the practising 

"of gymnastic feats is certainly good, viz, that 

such attempts tend to overcome that abnormal 

fear of hurting themselves, which such children 

feel. They may also help in keeping within 

bounds the feeling of giddiness which is apt to 

trouble nervous persons in lookiug downwards 

from some height. 

This giddiness, which many Alpine climbers Vertigo. 
know, reaches a high degree in neurotic persons, 
and every effort ought to be made to overcome 
it. Most persons can do so by practice. It is 
» sensation which is painful, which may some- 
"times be dangerous, and which deprives the 
subject of it of much pleasure in life. 

It is highly important, as regards the child's 
mind, that everything which is subjective should 
be discouraged and suppressed, and everything 
which is objective encouraged. His interest in 
plants, in natural history, particularly in looking 
after animal pets, in machinery, in gardening, 
and the like, should be stimulated. Those 
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artificial parties at which children are taught 
and expected to imitate the manners of their 
elders, are very objectionable. They take away 
that freshness and childishness which it ought 
to be one of our objects to preserve as long 
as possible. A child should be kept child- 
like. It is robbery to take his freshness from 
him, and it is worse than folly to teach him to 
think and act and feel as an adult. 

Food. His food ought to be simple, and the cook- 
ing good but plain. The object being to build 
up the body — bone, muscle and fat — and not 
to stimulate the cortex, you will see that the 
child is fed chiefly on milk, eggs, cream, porridge 
and other farinaceous food, poultry, fish and 
rabbit ; and that butcher meat is only given occa- 
sionally. Such is the Gospel of Fat which my 
friend Dr. Clouston so successfully preaches.* It 
need hardly be added that alcohol should not be 
given in any form to young neurotics ; indeed, 
its use even in adults of this temperament is 
dangerous. 

'*««/'• The necessity for a full measure of sleep is 
great in all children, but specially so in those who 

' Yoa may bear in miiid that all healthy children, and young 
women up to the age of twenty, are, or ought to be, plump. 
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are neurotic. A child of twelve requires at least 
ten hours of sleep, and sleep is so precious a gift 
that Qothiog should be allowed to interfere with 
its full measure. Sleepleasness means either that 
the child is ill, or that his brain is being over- 
worked. 

It is very important that the love of nature Loee »/ naiurt. 
should be encouraged. The love of Howers and 
their cultivation attract some, that of animal 
pets others, and it is always possible to culti- 
vate, in some direction, that interest which the 
naturalist feels in things round him. 

A cold bath in the morning is useful in rudbai/,.'. 
giving tone to the nervous system. It accus- 
toms the skin to rapid change of temperature, 
and thus obviates the risk of chills. The 
importance of this is greater in the case of neu- 
rotic children than in others, because in them 
the circulation in the skin is under an aljnor- 
mally mobile nerve controh This is shown by 
the fact that such children blush with extra- 
ordinary ease, and that they are subject to more 
variation in the temperature of the body than 
normal children are. For such reasons the 
practice of douching the skin with cold water is 
specially useful in the ease of neurotic children. 
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The child must be very delicate who can be 
harmed by allowing the contents of a jug of cold 
water to fall on his head and shoulders, while he 
stands with his feet in warm water. 

Behaviour of The behaviour of those in charge of such a 

thoie in charge. , ., , . . mi i i i 

child IS a very important matter. Ihey should 
be calm, judicious, firm, and yet kindly. There 
must be no show of temper or irritability, even 
when the behaviour of the child is most trying. 
imitativentis. All children are imitative, but neurotic child- 
ren are specially so, and they imitate with a 
peculiar fidelity what may be wrong in the 
deportment or doings of those around them. It 
is hardly necessary to say how harmful it is to 
the child to witness signs of friction between 
the parents. 

If the parents have any reason to be anxious 
as to the state of health of the child, all signs of 
such anxiety should be hidden from him, for a 
neurotic is only too apt to attach importance 
to his symptoms and to analyse them. Such 
thoughts tend to hypochondriasis. 

The management of such a child is not to be 
in any way hard or rigorous, nor one depending 
on threats, yet it is exceedingly important that 
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implicit and uuquestiouing obedience should be 
eted on all occa&ions. So far as possible, 
[when a rule displeasing to the child has to be 
I laid down, the reason for the measure should be 
explained to him. Above all things, never tell 
a child anything which is untrue, even with a 
view to his own good, 

A. neurotic chdd is very apt to imagine un- 
&inies8, to brood in silence, it may be for years, 
over a supposed injustice. He is very sensitive 
in his feelings, easCy inflated by injudicious 
praise, easily depressed by indiscreet blame. 

The mistake which parents most commonly Smiuqf 
make in regard to neurotic children is to spoO 
them by indulging every wish ; yet the opposite 
of this is quite as harmful. A neurotic child 
surroimded by a net-work of iron rules will 
emerge with his spirit crushed and broken. 
Eather should he be allowed to carry out his 
own wishes (provided these are not distinctly 
harmful), even if he suffer discomfort by so doing. 
Let him learn by the hard but wholesome way 
of experience. Better far that he should so 
suffer than that he should be brought up like 
a marionette, to move in response to every wire 
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the parent touches. It is important to train 
the child to act on his own judgment and to 
think for himself, so that when he becomes a 
man he may not suffer from that weakness and 
fickleness of purpose so often the lot of the 
neurotic. 
Rtstraining An cqual balaucc of mind is not easily 
P"^"^"- attained, but this should be the great object in 
view in the rearing of such children. It should 
be constantly inculcated how necessary it is to 
restrain the passions of anger, jealousy and the 
like, to combat the temptations of the palate, 
and, if necessary, other less innocent appetites. 
Pain, to face pain bravely and in silence. For pain 
is a great educator, and neurotic children, who 
probably feel pain more acutely than others, 
ought to be taught to control themselves, and 
on ordinary occasions at least not to give 
expression to the pain they may feel. The firm 
attempt to limit and repress the feeling reduces 
the amount of suffering experienced. 

The fear of hurting themselves is very pro- 
minent in the minds of neurotics. Active games 
and exercises, which involve some little risk of 
hurt and pain, are therefore good educators. 
All the senses indeed are very acute in 
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nearotics. The sense of taste leads them to fonu ^< 
strong likes and dislikes to special articles of diet. 
Such peculiarities should he repressed as {u 
as is reasonable. The sense of hearing is also 
hjpeisensitive. Such children cannot bear lond 
nois^, which indeed pain them, and prefer to 
sit in a quiet room. This hypeisensitiTeness to 
sound can be overcome b^ practice, and this is 
one reason why school-life is so good for neu- 
rotic children. 

HTpersensitiveness to the opinions of others 
as to his own appearance, bearing, or condnct, 
is a frequent source of suffering to a neurotic 
child — a suffering which will continue through 
life onle^ it is repressed. This can onlv be done 
br impressing on him how verr unimportant 
a person he is, and that so long as he acts 
rightlv, it does not matter what others think. 
As to punishment, when that is needed, I hold i^*i*mm/. 
strongly that it should hardly ever take the form 
of corporal chastisement, and certainly never in 
the case of highly neurotic children, I have 
known severe and lifelong damage result from 
the mental impression produced by such treat- 
ment. It is easy enough to make so susceptible 
a nature as that of the neurotic child feel the 
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latter. They consist in the sense of an organ- 
ised discipline such as is impossible at home, in 
the feeling that no exceptions can be made with- 
out serious cause, but that every child must 
conform to rule. This is an important matter 
for neurotic children, and not less so is the 
tendency of school life to rub off the angles and 
to tone down the nervous peculiarities of such 
children, to encourage a spirit of manliness and 
esprit de corps. I have repeatedly seen board- 
ing-school life prove most effective in these 
ways in the case of neurotic children. On the 
other hand, boarding-schools have their peculiar 
dangers, and much depends on the wisdom, 
common sense and acuteness of the master 
in charge of the house in which the boys 
sleep. 
Choice of For all but the most profoundly neurotic 
children school is advisable. Whether the child 
should be sent to a boarding-school or to a day- 
school depends in part on whether the boy can 
stand a rough-and-tumble life, and in part on 
whether he is under wise control at home. But, 
whatever the school, it should be borne in mind 
that a wise superintendence and the presence 
of a manly and healthy moral tone are of far 
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greater importance for the future of the boy 
than mere teaehiug power. 

Aj8 to school work, you will fiud that oeurotic Schodmrk. 
Ixtys usually take a high place. They do this 
either because they learn so easily that mental 
work is light to them, or because they are over 
couscientiou3 in their labours. In the former 
case no great evil may be done, but iu the latter 
the mental life and vigour of the future may 
be seriously endangered. For such a boy the 
stimulus of competition ts liad, and he may 
leave scliool tit once covered with huuours and 
exhausted in brain ; with a cerebral cortex so 
enfeebled that no good, solid work can be done 
by him in after life. Every one must have 
noticed instances of this kind, not only in school 
but also in University life. But if a boy is good 
at games as well as at lessons, you need not fear 
for him, though he come out top of his class or 
figure as Ettles' Prizeman or Senior Wrangler. 

It is of course impoitant to encourage the 
love of work Whether that work be mechanical, 
in the manufacture of a toy, for example, or 
whether it be mental, the sense of satisfaction in 
work well done is a good tonic for the nervous 
eyatem. In youth, particularly at the time of 
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puberty, the whole waking hours should be 
occupied, whether in work or play. Any want of 
occupation is bad, encouraging idle and wandering 
thoughts, which sometimes tend to become vicious. 

over-wrk. There is a curious difference between child- 
hood and adult life as regards the effect of mental 
work and of worry on the brain. In the adult 
it is difficult to injure the brain by over- work, 
because, when a certain intensity of strain has 
been reached, the brain refuses to work any 
longer and the man is forced to rest. On the 
other hand it is quite easy to do serious injury 
to the brain of a child by pressing him with 
mental work, and this happens even more readily 
in neurasthenics than in healthy children. The 
reverse is the case with regard to worry. This 
falls lightly on a healthy child, and the most 
serious trouble may at any time be dissipated 
by the administration of a sugar-plum. In a 
man, on the other hand, cares and worries are 
not readily shaken off. The mind cannot easily 
forget them, and sleep is interfered with. A 
neurotic child takes an intermediate position in 
this matter. In him worries and anxieties are 
apt to fix themselves in a quite morbid fashion. 
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In conclusion a word may be said as to mental -i««« 
work and mental exbaostion in neurotic cMldreiL 
Etcd in the perfectly healthy child we know 
from many obeer\*ationa that an hour or two of 
such work produces an exhaustion which is quite 
perceptible, as it blunts the tactile sense to a 
degree which can be measured. In Deurotica 
exhaustion of the cortex lh even more readily 
produced, the visnal field, for example, becoming 
distinctly smaller. This points to the necessity 
of making the periods of work of a neurotic youth 
short, and of interposing muscular exercise 
between each. It might he possible in ftn in- 
dividual case, by direct testing of the visual or 
tactile sense, to say whether too much exhaustion 
was being occasioned, or, in other words, whether 
the mental work done was proving too much for 
the boy. 

Griesbach' made a carefol study of the effects ^5^ y ' 
of school work on the power of perception of, 
cutaneous sensation. He employed Weber's 
method of two points, estimating the distance 
which these points had to be separated in order 



I Griwihafli, ^T7«faer Bcnehugcn zwiKhea ipa^get Etnidaag 
■^ EiBpftBddiigSTinMgHi der Hut," AnA./. Syg, Bd. 84 (IS96). 
B.VU. 1^ tmbU iran wUdi tkt fi|{Bi«> giiTen aber* an t^cn will 
teiond « p. 17Sof dMt artiele. 
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that when they touched the skin they should be 
perceived as two distinct points. According to 
his observations (and they have since been con- 
finned by other experimenters) the more severe 
the mental work the more the threshold rises, 
and the greater must the distance be between 
the points, — in other words, the more is percep- 
tion blunted. This was specially the case where 
the work done involved writing. After cessation 
of the school work it required two hours of rest 
before sensation had regained its normal acute- 
Exampu qf ncss. Let me give one example, where sensation 
seMcudnhy was mcasured on the ball of the thumb. The 
mental work. ggjjQQ^ work began with an hour of mathematics. 
Before its commencement the threshold was 
6 m.m., at its termination it had risen to 10. 
The next hour was devoted to Latin and the 
following one to Greek, at the end of which the 
threshold had risen to 13.5. During the subse- 
quent hour the lesson was one on religion, which 
must have so far relieved the mental strain, for 
perception became more acute and the threshold 
fell to 9. The study of elementary physics in 
the next hour raised the threshold again to 
11 m.m. After tliese labours it required two 
hours before normal perception was regained and 
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the threshold had fallen to its original 6gare. 
There seems uo reason why an mtelligent teacher 
should Dot apply this test to ascertain whether a 
nervous child is being over-pressed at school 



For an adult who comes of a neurotic stock f>|Af««*w 
the same general line of life should be adopted. 
It should be carefully explained to him or to her, 
|aa the case may be, that whatsoever makes for 
bodily hardness and strength is to be aimed at. 
Mental strain should be avoided, brain work 
being done rather in the early hours of the day 
than late at night. A due amount of exercise is iJxrnMe. 
to be taken in the open air. But, unfortunately, 
persons of this Ciist of mind do not always take 
the proper kind of exercise. How often, on 
Urging upon such a man the necessity of exercise, 
be replies, rather indignantly perhaps, that he 
walks regularly so many miles a day. And how 
often have we to reply, " That is not exercise." 
For a neurotic man thinks while he walks ; he 
turns problems over and over in his mind, 
arranges the outline of his next sermon, sketches 
a lecture, or de\'ises some mercantile scheme. 
The mind therefore gets no rest. What is ur- 
gently required is that the exercise such a man 
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takes should be interesting to him and should be 
absorbing. He cannot think as he rides a fresh 
horse, as he cycles, as he plays golf. Pursuits of 
this kind are the exercises for a neurotic man or 
woman, and mere walking, — the ordinary " con- 
stitutional," — is not exercise at all in the proper 
sense. 
Danger» of AUuslou has already been made to the dangers 

alcohol. 

of alcohol in such persons, and these dangers are 
great. It is in neurotics that we see that form 
of alcoholism which consists in outbursts of hard 
drinking with intervals of sobriety. You should 
make it a rule never to recommend the use of 
alcohol in any form to a neurotic without grave 
consideration. And the same remark applies to 
morphia with perhaps even more force. If you 
do see good reason to give that or other similar 
And of drug, arrange so that its administration is not 

narcoticM. 

in the hands of the patient nor the dose at his 
discretion. Cocaine is more dangerous still. It 
should never be administered to a neurotic for 
any condition which would require its frequent 
repetition. 1 have known cocaine, used as a 
nasal spray, produce an almost irresistible 
craving in a neurotic person. 

In conclusion, may I venture to hope that in 
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this brief and necessarily imperfect sketch of the 
principles which should regulate the manage- 
ment of neurotics to the end that actual nervous 
disease may be warded off, you may find some 
thoughts which may be of service to you also in 
guiding such patients towards a healthy robust- 
ness of mind and of body ? 

Sou. — For thow readers vho are speciallr interested in the qnestioa 
or the edneation of neurotic children, a eopions and growing Uteratnra 
exista. The publications of the rarions aasociations for chfld stndjr, 
at hcMDA and in America, contain mnch Talnabl* niaterial. Among 
the special irorka on the fcnbject mention maj be made of the following : 
Warner, The Nerrwu Syitet* of the CkUd, London (1900) : Kirkpatrick, 
FmudamemlaU t^ CkOd Siud^, New T«n-k (1903) ; Oppenheim. AVnnrH- 
kiiU» umd Ernekung, Berlin (1$99; : Heller, Grmmdri** der fftil- 
jiodatfofit, Leipng {1904). To these Tolnmes, and particnlarlr to the 
two last named, I am indebted for certain raloable snggestions made 
nae of in the preceding pages. 
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LECTURE II 

ON TOXIC NERVOUS DISORDERS AND THEIR 
TREATMENT 

Toxic nervous diseases — Uefinitiou of term "toxine," and of 
term "neurone'' — Varieties of toxic agents — Morphological 
changes in toxic cutiditions — Selective action of toxinee — 
Treatment of toxic nervous disease — Withdrawal of poison 
— Elimination — Antagonism by drugs and by anti-toxines 
— Theory of auti-toxine action — Tetanus and its anti- 
toxine — Botulism — Morphia and the morphia habit — 
Alcoholism — Syphilis as affecting the nervous system- 
Details of anti-syphilitic treatment — Para-syphilitic mala- 
dies. 

Toxintsas In the last lecture I discussed the various lines 

infftctifiQ 

which prophylaxis should take in those who are 



nervoaa 
tissues. 



hereditarily predisposed to nervous disease, ex- 
plaining in some detail the points which, I think, 
should be kept in view in the upbringing of neu- 
rotic children. To-day I propose to speak of a 
problem of great importance, and one which 
meets us at every turn when we are considering 
the treatment of nervous disease — the subject of 
the toxines which aflfect the nervous tissues. 

84 
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Were we to regard the subject from a purely ntfinitum «/ 
patholo^cal point of view, we should have to uxItk. 
define very carefully what we mean by a tosine. 
There are those who restrict the term to such 
poisons, the result of bacterial action, as possess 
at least two specific atom groups, a baptophorous 
and a toxophorous, and which, when administered 
to animals, give rise to the production of a corre- 
sponding anti-toxine. We shall have to consider 
this aspect of the subject presently and in some 
atail. But for the moment you may note that, 
so far as the diseases of the nervous system are 
concerned, we should be obliged, were we to 
adopt so narrow a view, to restrict the term 
toxine to the poisons of diphtheria, of tetanus, 
and of botulism. Abrin and riein no doubt 
would fall within the definition, but they are 
outside our present subject. 

On the other hand, we know that many 
nervous lesions are produced by bacterial poisons 
rof the exact nature of which we are uncertain. 
We have reason to believe that some are true 
toxines, in Ehrlich's sense ; others are probably 
more of the nature of ptomaines or amides. 
And in our lack of accurate knowledge regarding 
this supremely interesting subject, I shall not, I 
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The term 
neunne. 



thmk% materially err if I use the term To .vine 
somewhat loosely to cover (ill those poisons which 
result fi'om bacteria] action. 

The oervoua system is iimde up, as you know, 
oi" masses of ueurones arnuiged in sets, and lijiked 
up in such a way as to form paths along which 
nervous stimuli may pass, ceutripetally or centri- 
fugally, as the case may be. These neurones 
diflfer, of course, in function, — some conveying 
motor, others sensory, or, more correctly, centrip- 
etal inipressioTis. These are broad distinctions. 
But even timongst those which are motor there 
are fundnmental differences in position, relations, 
structure, and function. These differences and 
divergences are seen to he more numerous and 
more marked when we come to consider the 
various centripetal neurones. Tactual impres- 
sions, feelings of heat, of cold, of pain, are in 
each case conveyed by neurones which are 
specially differentiated for each individual sensa- 
tion. To thene must Ije added the numerous 
neurone.s conveying the various impressions 
which we speak of under the term " muscular 
sense, " some of which are perceived, though most 
are subliminal, never rising to consciousness. 

The term " neurone," which will be con- 
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stantly met in these lectures, is used to designate 
that physiological entity which is formed of the 
cell-body, its nucleus, its protoplasmic processes, 
ite axis-cyliuder throughout the whole length, 
and its terminal arboresations. The neurone Tkeneunm* 
theory has of late suffered strenuous attack from 
many sides. It is not the purpose of these pages 
to discuss the arguments for and against that 
theory. It need only be said that while in 
certain particulars and directions the theory as 
originally stated appears to break down, yet, tak- 
ing it as a whole, I still believe in its substantial 
truth. The term *' neurone " is a very convenient 
one, both clinically and pathologically, and may 
well be adhered to, under the definition just 
given, without thereby necessarily implying a 
rigid belief in the original theory of Waldeyer. 

All these various neurones, differing as they .'Wwrfiw 

, . . 1 . 1 ^ . iieLiem of 

do m position, relations, structure, and function, (ojwVwi. 
differ also in their reaction to poisons and toxines. 
Some are susceptible to one, some to another ; 
and as we proceed to consider the subject in 
detail you will recognise as the dominant factor 
the selective action of these poisons. Some, 
such as lead and tetanus, attack motor neurones. 
In the case of others only sensory neurones are 
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affected. Many poisons^ however, attack both 
centripetal and centrifugal neurones. 

The nei'vous system, as a whole, is very easily 
affected by the various toxic agencies, -aud a 
considerable number of nervous diseases arise 
from such poisoning. Most forms of peripheral 
piiralysis take origin in this way, as do also in 
all likelihood many of the so-called systemic 
diseases of the cord, JIany cortical afiections, 
some varieties of insanity, urfemia, diabetic coma, 
morphinism, the various forms of alcoholism, and 
probably certain affections commonly looked upon 
as. functional, may be fairly considered as due to 
poisoning with some one of the many forms of 
toxine which attack nervous tissues. 

It must thus be apparent to you that the 
subject of toxine poisoning is of a high im- 
portance in its bearing on nervous disease, and 
probably I do not go too far in saying that the 
future of nerve treatment lies to a large extent 
in the direction of anti-toxines. 

The action of these various poisons on the 
nervous tissues, although it has attracted great 
attention of late yeans, and hius formed the sub- 
ject of much research, is as yet very imperfectly 
understood. Still less do we understand the 
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natare of the action of anti-toxines on the 
elements of fche neurone. But enough light has 
now been thrown on this intricate nud obacure 
subject to show the surpassing interest of the 
problems involved, and to give some idea of the 
wideness of the therapeutic field which will be 
opened to us as our knowledge increases. 

Let us then, in order to get some grasp of so ta* variom 
complex a subject, consider in the first place 
what are the toxic agents which may so act on 
the nervous system as to give rise to the 
numerous forms of lesion which are traced to 
such poisoning. Without attempting an exact 
classification, for which indeed our knowledge 
does not fully .suffice, the following enumeration 
may give you some idea ftt once of the extent 
and of the complexity of the subject. 

Among the metais which act as poisona on 
the nervous tissues may be mentioned lead, 
mercury, arsenic, antimony, aluminium, phos- 
phorus. 

Many organic compounds also attack the 
neurones. Of these the following may serve as 
examples : alcohol, ether, chloroform, antipyrine, 
trional, sulphonal. These act sometimes as acute 
poisona, but more commonly their action is 



42 TREATMENT OF 



auto-intoxication. In other cases severe mental 
symptoms ' may be produced by gastro-intestinal 
poisons, and even acute hsemorrhagic encephalitis 
has been known to result. 

From this enumeration, which I have not 
attempted to make exhaustive, you will readily 
perceive how many and how various are the 
toxinea which attack the nervous structures. 

And now it becomes necessary to consider 
what the changes are which these toxines are 
capable of producing. 
Actum 0/ While it is hardly possible to doubt that 

„jJ!Zf^ ' those neurones which are affected are attacked 
as a whole, the protoplasmic processes, the cell 
body, the nucleus, and the axis-cylinder or 
axone all suflfering, though not perhaps equally 
or in exactly the same way, yet the staining 
methods at command limit our observations, so 
far, as acute poisoning is concerned, almost entirely 
to the nerve cell itself. Indeed^ it is only recently 
that studies of the actual results of acute toxic 
poisoning on nerve cells have been rendered 

' Raiiuann, " Ein Fall yon Corebropathia psychica toxsemica (Kom- 
koff), gastro-intestinalen Uraprungea, " Mimatttchrifl f. Ptjfehiatrie 
und NvwrologU, Bd. 12 (1902), S. 329. 
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possible, and this chiefly by the application of 
the method of Niasl and its modifications. 

Our knowledge of the changes to which these 
toxines give rise is due in great measure to the 
investigation of the results of experimental 
poisoning in aniiuak, A considerable amount of 
work of this kind has been done during recent 
years by such observei's as Nissl, Marinesco, 
Babea, Hodge^ Lugaro, van Gehuchten, Pandi, 
Berkley, Flatau, Goldscheider, and others.' 

This is not the place nor the time to discuss P^Oubgitili 
pathological changes, but it may be said in a 
word that the microscopical appearance of cells 
poisoned by these various toxines differs some- 
what according to the individual toxine which has 
acted. In general tliere occur such changes as 
chromatolysis, swelling of the cell and of the 
nuclear bodies, and various forms of degeneration. 
Take, for example, poisoning with tetanus toxine. 
In this case the large motor cells of the ventral 
horns become swollen, the nuclei become large 
and pale, the Nissl's bodies increase in size and 
break up in granular disintegration. It may 

' The paucity in the amaant of tbe ex[ierimeut«l toxine work whiob 
has beeo done in %\m country is due to the o)>eratiou of tltc Aiiti-Tiri- 
aectiou Auts, the Bxlminiatnition at whicli has so L-rippted British, and 
especially Scottisii. workers in this and other tiniiUr tieldt of inquiry. 
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interest you to note that the morphological 
changes in these cells caused by strychnine 
closely resemble those of tetanus, — interesting, 
that is, in view of the aimihirity in the symptoms 
of the two conditions. I must, however, add 
that certain recent observations ' appear to show 
that these cell changes are the result of ex- 
treme fatigue rather than of direct toxic action. 
strythinttf. If a frog, to which a very large dose of strychnine 
has been given, be placed in water at freezing 
temperature, no such cell changes are observed. 

The cell changea which follow poisoning with 
various toxines (metallic poisons, organic com- 
pounds, the toxines of disease) are the result of 
a chemical process which probably depends on 
the presence in the nerve cell of certain atom- 
groups which have an affinity for atom-groups in 
the toxine. 

These alterations are the more pronounced 
and the more rapid in their development in 
direct proportion to the degree of concentration 
of the poison, But you should carefully 
remember that, though they are expressive of 
a corresponding change in function, there is no 



■ Gordon Hglmoii, "Oa Morpliological Changes in Ezhauaud 

GsngiioB ColU." ZeU*(^r.f. allgtm. Phvtiohgie, Bd. 2 (1903), S. 602^ 
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direct or traceable proportion between the 
amount of microscopic change and the intensity juamnti^ 
of the nervous phenomena thereby occaBionecL ^^'^^^ 
Probably indeed other changes take place in the ''^'"'^**''* 
cells which the staining process to which they 
are subjected does not reveal, for, in the csise of 
tetanus toxine, for example, the clinical phenom- 
ena may increase at a time when the morpho- 
logical changes, having reached a height, are 
showing signs of restitution. On the other hand 
the converse may obtain (as in malon-nitril 
poisoning), the function being apparently com- 
pletely restored before the microscopic changes 
have disappeared. 

A word may now be said as to the micro- jW*w- 
organisms which give rise to so many of these 
toxines. They may themselves penetrate the 
nervoua tissueSf and Babes has found certain 
forma withm the nerve cells. The bacillus of 
plague, for exanaple, passes by the small vessels 
of the grey substance of the cord to invade the 
nerve cells there. Those micro-organisms which 
do penetrate the nerve celb do not, however, 
seem to cause harm so much by their mere 
presence as by the toxines which they evolve. 
But most of these organisms do not attack the 
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nervous tissues directly, and only produce their 
effects there by means of the toxines which they 
manufacture in other parts of the body. 



aalifmqf 



Before we leave thiij part of the subject there 
J^J^y are three points which should specially engage 
your attention. In the first place, you should 
have clearly iu mind that certain nerve cells 
ahow an affinity for certain toxines, while others 
do not. The weight of the tetanus toxine, for 
example, falls on the cells of the ventral horns 
of the cord. Alcohol again, as Nissl has shown, 
produces marked changes in the cortical cells, 
while those of the neighbouring corriu ammonis 
remain unaffected. 

The second point, to which indeed allusion 
has already been made, is that in those instances 
in which the same nerve cells are affected by 
different poisons the appearances so produced 
vary. Arsenic, lead, strychnine, for example, 
all affect the cells of the anterior horns, but the 
diBerence in the microscopic changes so produced 
is fairly definite 

To these two points, to which Nis.sl and other 
observers attach great importance, I should like 
to add a third, namely, that the same toxine 
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lay act difterently and on diflFerent neurones 
^according to the individual It is attacking. 
Alcohol does not act in the same way on every 
rmaii who drinks more than is good for him. 
His speech bewrayeth one man, inco-ordination of 
gait another, disturbance of mental functions a 
third. Lead poisoning in one may produce the 
symptoms of multiple sclerosis {as In the case I 
showed you a few weeks ago), iu another those 
of locomotor ataxia, iu a third those of the 
jrdinary drop-WTrist. Nor does the toxine of 
influenza always attack the nerve cells, nor, if it 
does so, is the neurone affected always the same. 
These differences, which are very important 
clinically, probably depend on some inherited 
or acquired weakness or peculiarity of certain 
neurones, rendering them more than usually 
susceptible to the attack of the toxine. 



And now, when you come to consider what ia Tnanamimt vf 
to be done by way oi treatment m those various cowittKHH. 
toxic forms of nervous disease, one point at once 
becomes clear. In cases iu which the poisoning 
is still going on you must, if possible, put a stop 
to that at once. If the drinking water contains 
lead, that source of danger must be cut ofl'. The 
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man who is being poisoued with alcohol must 
be made to abstain, the patient auftering from 
malarial neuritis siioukl be moved to a healthy 
locality, and the best results in the caae of Beri- 
Beri are obtained wlieu the infected district is 
foi-sakeih Tlie production of poisons of bacterial 
origin in the gftstro-int-estinnl tract maylie limited,] 
to some extent, by the administration of drugs 
which affect the vitality of the micro-organisms. 
This involves the question of gaatro-inteatinul 
antiseptics, which we shall consider in a future 
lecture. 

These are sufficiently obvious points, and it 

is equally clear that we should uae every means 

siimitiaiwii iu our powcr to encuurage the eliniinution of the 

tff taxiiien, 

toxine from the system. In the case of lead, for 
example, we do this by the administratiou of 
iodide of potassium which, forming a soluble 
iodide of lead, allows of the ready excretion of 
the poison by the intestines, kidneys, and akin, 
while, in order that no re-absorption from the 
bowel may occur, we see that the patient takes 
sulphate of magnesia at suitable intervals, so that 
the lead in the intestinal tract may be converted 
into the insoluble sulphate. When we are deal- 
ing with the toxines of fever some good may 1^ 
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attained by stimulating excretion through the 
skin. In the case of myelitis following an in- 
fective fever, for example, profuse diaphoresis 
induced by a vapour bath may do good, and 
this form of treatment is specially important in 
the early stages of multiple neuritis, and in those 
cases of neuritis which are of rheumatic origin. 

Reference has already been made to the fact Latng* f^f Hie 

111 1 ' 1 '1 p itomaek. 

that the changes which occur m the contents of 
a dilated stomach are apt to give rise to tosines 
which may occasion more or less serious symp- 
toms. Ill such cases it is clear that the proper 
procedure is to remove these contents by means 
of careful and thorough lavage. The washing- 
out should be performed regularly, and in some 
cases even twice a day. If this, combined with 
the use of suitable intestinal antiseptics, fails, 
recourse may be had to the operation of gastro- 
enterostomy. 

A more generally efficient method of removing Zacc^e c/t'^ 
toxines from the body consists in flooding the 
tissues with fluid. This can be done to a certain 
extent by means of subcutaneous or intravenous 
injections of saline solutions. These processes 
are, however, painful, not very efficacious, and, 
in some cases, dangerous. A much more satis- 
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factory method is that by means of rectal injec- 
tions of large quantities of saline solution. The 
procedure recommended by Wemitz^ is that 
which I have employed, and it is probably the 
most convenient. 
Method qf A rectal tube of medium length is introduced 

procedure. 

into the rectum and passed up as far as possible 
without occasioning pain. It is connected with 
an irrigator filled with warm 1 per cent saline 
solution. This vessel is placed about a foot 
above the level of the pelvis of the patient, and 
the solution allowed to run very slowly into the 
bowel. The speed should be such that it takes 
about an hour for a litre of fiuid to pass. During 
this time the bowel occasionally contracts and, 
when this occurs, the irrigator should be lowered 
and the fseculent fiuid allowed to pass back. 
This is then replaced by fresh fiuid and the 
injection continued. After the first injection of 
about one litre, by which the bowel is largely 
cleared out, a pause of one or two hours should 
be allowed. Then another injection of one litre 
is made with equal slowness. These operations 
should be repeated at intervals throughout the 

' Wernitz, " Zur Beliandlungakuter Inrektionskrankheiten," Thera- 
peutitehe MonatshefU, 1903, S. 2. 
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day and night. In this way very large quan- 
tities of fluid are absorbed iuto the body and the 
tissues are washed in saline solution. The result 
on the temperature, in cases of pyrexia, is veiy 
favourable, and much fluid escapes by the skin 
and by the kidneys, the uriue increasing rapidly 
until it sometimes measures live or six litres in 
the twenty-four hours. There can be no doubt 
that toxiues are readily got rid of in this way, 
and in some cases the bacteria themselves may 
be thus swept out. 

But you approach a more interesting part of Antagonmng 
the inquiry when you come to consider the em- ***' 
ployment of those drugs which have what may 
jbe called a specific action in antagonising certain 
jxines. 
If there were any doubt in your minds as to 
the possibility of the occurrence of this action, 
.jBueh dubiety would be set at rest most completely 
ay such investigations as show that at the same 
time as the clinical toxic symptoms are repressed 
by the remedy, the pathological appearances are 
equally and simultaneously held under control. 
One of the beat examples of this kind is furnished 
by the phenomena of poisoning with malon-nitriJ, 
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and the control which hyposulphite of sodium 
exerts ou that process. 

lu 1896 Heymans and Masoiu showed that 
by means of hyposulphite of aodium the results 
of poisoning with malon-nitril (CN-CHj-CN) 
and other allied nitrUs could be succesefully 
combated. More recently the pathological side 
of the question has been investigated by Gold- 
scheider and Flatau, who give their results in a 
work on the subject published in 1898. Malon- 
mtril, when administered to auimalB, occasions 
pronounced nervous symptoms, convulsions, vaso- 
motor disturbances, paralysis and death ; but 
even when the paralysis ib extreme and death at 
hand, rapid recovery follows the administration 
of hyposulphite of sodium. This rapid restitution 
of function may be traced moi*phologically in 
corresponding changes in the cells of the anterior 
horns of the cord. When these cells are stained, 
in cases of malon-nitril poisouing in animals, it 
is seen that the Niasl's bodies have lost their 
regular arrangement and contour and are dis- 
integrating, and that the protoplasm lying be- 
tween has become abnormally and deeply stained. 
If, however, hyposulphite of sodium be used aa an 
antidote, recovery at once takes place as regards 
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S3miptoms, and the pathological changes in the 
cells are found likewise to disappear, though 
more gradually ; morphological restitution having 
been observed to be complete in seventy-one 
hours. 

This is perhaps as clear a demonstration as 
you can expect to obtain of the remedial action 
of drugs in connection with toxic nervous lesions. 
Others of a similar kind, though less fully worked 
out, will no doubt occur to you in connection 
with your pharmacological and therapeutic 
studies. 

But it is not merely in the case of those toxines 
which are formed in the laboratory that the action 
on the neurone can thus be antagonised. For, 
although the pathological demonstration is lack- 
ing, we know from clinical experience that the 
toxines of certain diseases may be controlled in CmUroi Ay 
a similar fashion. In rheumatic neuritis, for 
example, the salicyl compounds act in this way ; 
in malarial neuritis, quinine ; in syphilitic aflfec- 
tions, mercury ; syphilis is, as you know, a very 
frequent and serious cause of nervous disease, and 
the proper carrying out of anti-syphilitic treat- 
ment is correspondingly importaut. To this sub- 
ject, however, we shall return presently. 
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Anti-tMintf. The toxiuea of BUub diseases as affect the 
nervous system may thus be eombatetl to some 
extent by drugs prepared iii the chemical lalx>ra- 
tory. Tliey may ako be coutroUed by sub- 
stances formed in the laboratory of the body. 
An animal which has been rendered immune to 
an infective process has elaborated withiii its 
body, and furnishes in its blood-serum, an anti- 
toxine which is curative against that infection. 
The subject of serum therapeutics and protective 
inoculation is at present limited, so far aa nervous 
affections are concerned, to rabies, to diphtheria, 
and to tetanus, though in the future it is likely 
to be considerably extended. I do not suppose 
that any one now doubts the utility of anti-rabic 
inoculation — Pasteur's greflt work ; nor can there 
be any question as to the diminution in the 
death-rate of diphtheria since the serum treatment 
has come to our aid. The former, under present 
conditions, can only be carried out in such in- 
stitutions as that of Pasteur in Paris ; the latter 
belongs rather to general medicine than to the 
therapeutics of nervous disease. 

The subject of the action of toxinea and anti- 
toxines is of such increasing importance, and 
is, as has been already said, likely to enter so 
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largelr in the future into the treatment of 
nervous disease, that I mar perhaps, though 
xeix brieflv, deal with it here. 

Ehrlich's great work commenced by his show- EhrHeh* 

iavtgtvjtitum*. 

iBg that the phenomena of natural immunity 
depended on the formation of anti-tosinea in the 
blood of animals to which toxine had l)een given. 
He went on to prove that definite quantities of 
toxine could be neutralised in vitro by definite 
quantities of anti-toxine. This action depends, 
as he inferred, on some definite relation of a 
specific atom-group in the toxine to an atom- 
group of the anti-toxine, so that the one fits the 
other as a key does a lock. Without going into 
further detail, it may be said that the toxine 
molecule consists of two atom-complexes. The 
one of these, the haptophorous group, combines 
either with the corresponding group in the cell 
— the receptor — or with the anti-toxine. The 
other is the toxophorous group, to which the 
toxic action is due. You should carefully note 
that the haptophorous group has no evident 
morbid action on the cell with the receptor of 
which it combines. It acts as an intermediary 
and binds the toxophorous group to the cell, 
thus allowing the toxine to act 



for without 
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toxine must be extraordinarily strong, for it has 
been found that , in the rabbit, after the in- 
travenous injection of a fatal dose, the whole 
of the toxine has left the blood within one 
minute.' And there is evidence which goes to 
show that the toxine becomes bound to the 
nerve -cells and not, to any appreciable extent, 
to those of other tissues. Wassermann and 
Takaki,* in their experiments, found that an 
emulsion of fresh brain substance was able to 
bind a certain though small amount of the 
toxine, and to that extent to render it inert. 
This effect was not produced by an emulsion of 
the tissues of other organs. No doubt the 
nervous tissues furnish the greater number of 
those free receptors which give the anti-toxine 
its virtue. There is, however, some evidence 
to show that other tissues take part in their 
manufacture. 
Mode of Regarding the exact method of action of 
tetanus toxine there is some recent and interest- 
ing evidence. Marie and Morax' have shown 

' Decroly and Ronsse, " Pouvoir toxiquo et antitozique da sang," 
Arch. Intern, de Pharmaccdyn. 6 (1899), p. 211. 

' Wassermann an<l Takaki, "Ueber tetaiiusantitoxische Eigen- 
schaften des Centralnervensystenis," Berliner klin. Woch. (1898), S. 6. 

* Marie and Morax, "Recherchea aur I'absorption de la toxine 
t^tanique," Annates de TlnstU. Pasteur, 16 (1902), p. 818. 




that the toxine, after subcutaneous injection j 
was to be found in the nerve-trunks, and Meyer 
and Ransom' have confirmed this, and have ex- 
tended our knowledge very considerably. Their 
observations go to show that the gate of entrance /'aw AywAwA 
of the toxine to the nerve centres is a very ,„/«■* tAe 
special and singular one, namely, through the J^"'"'** 
peripheral terminations of motor fibres in muscle, 
and thence up the motor axis-cylinder to the 
anterior horns of the cord. The poison, though 
present in the blood circulating through the 
nerve centres, does not under nonnal conditions 
act directly on these, but only reaches them 
by slow centripetal conduction through motor 
axones. In this way and on this hypothesis 
you may explain to yourselves the latent period 
of ih'ii toxine. The incubation period of the 
disease is, to some extent at least, also due to 
the time required for the conduction of the toxine 
along the neurones. But while this is what may 
be called the normal course of events, you may 
note that if the nerve centres are in any way 
injured by a local damage, the toxine finds 



* Meyer and Ransom, ''BMeaiclies on ToUnus," rroe€€di»gn of 
the Ro^ Soeitty of Lamdo^i, vol. txxii (1003), p. 28. A fuller account 
of tbese obaerrations » c«btAine<l in a }M))«r by tll« aatne auttiocs in 
tlie AnJi,f. tsp. Path. Bd. 49, S. 3i39. 
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entrance at the injured point, and then you do 
not have the latent period due to axonal con- 
duction of the poison. Many other interesting 
points, particularly those bearing on the action 
of the toxine, under certain circumstances, on 
sensory fibres, are to be found in a recent paper 
by W. M. Fletcher.' I have dealt with these i 
questions of the action of tetanus toxine in some 
detail, because, as will be seen immediately, 
they have considerable bearing on the treatment 
of the disease. 

The changes in the nerve-cells of the ventral 
homs produced by tetanus toxine have been 
already described and need not again be detailed. 
When, now, tetanus auti-toxine is injected in 
animals it is possible thereby to control not 
only the symptoms which tetanus toxine has 
produced, but also the corresponding changes in 
the nerve-cells of the ventral horns. Goldscheider 
and Flatau,^ experimenting on animals, have 
ehown that small doses of the auti-toxine modify i 
the symptoms and at the same time retard the 
microscopic changes, while with larger doses, 



' Fletcher, "TeUiiu* iloloro»n«, »>itl th« reUtion of tetoiiiu toxine 
to tli« setisoiy nerves uiul the spiiii,) gn.ii^)iii," Brain {IWZ), ji, 383. 

* Goldauhcider ii)id Flutaii, Sonnale uiid paUioloyitche AmUffmit^ 
tier AWj>cnicttni, BtrliM, 18P3. 
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espedallj if these are given early, the symptoms 
may be made to disappear, and in the aFected 
cells there is a rapid restitutiou to a normal 
morphology. This result is, however, due, in 
all likelihood, not to any anti-toxic action on 
the toxine in the nerve-fibres, but to the bind- 
ing of the toxine in the blood. Observations 
go to show that when the toxine has been in- 
jected into a motor nerve, no amount of anti- 
toxine in the blood can prevent an attack. So 

as treatment is concerned, it may safely be 
said that when you give a dose of anti-toxine 
under the skin in a case of tetanus, you cannot 
cpect that dose to neutralise the toxine which 
^ already bound in the axones of the motor 
nerves. The anti-toxine will not do that. 
What it will do, however, is to prevent any 
moie tosine from entering the ner\'ous system. 
2sor is it, perhaps, too much to expect, though 
the point has not been absolutely proved, that if 
lie anti-toxine were injected into the substance 
of the motor nerve which haa been infected, the 
toxine might then be neutralised. In a case 
in which death threatened and anti - toxine, 

unistered subcutaneously, had been without 
curative effect, it might, I think, be justifiable 
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to inject the anti-toxine into the spinal cord 
itself. Roux and Borrel ^ have, indeed, obtained 
very encouraging results in animals by the intra- 
cerebral administration of the anti-toxine. 
judinicai It ja in all probability for the reason just 

lue. 

given that the use of tetanus anti-toxine in 
the human subject has not been by any means 
uniformly successful. Nevertheless I have no 
hesitation in saying that the moment the 
diagnosis of tetanus is made, anti-toxine injec- 
tions should be commenced, without waiting to 
see the eflFect of other forms of treatment. 
Prepanuiont There are several forms of tetanus anti-toxine 
anti-toxine. in usc — ^that of the Lister Institute of Preventive 
Medicine, that of Roux, that of Behring, that 
of Tizzoni and Cattani, and others. The anti- 
toxine of Tizzoni, as prepared by Merck, is sold 
in the dry form and is to be used as follows. 
The powder is to be rubbed up and dissolved 
in distilled water in the proportion of 1 in 10. 
Of this solution a quantity of from 5 to 10 c.c. 
or more is to be injected hypodermically from 
a sterilised syringe, this dose being repeated as 
seems necessary. The anti-toxine of the Lister 

' Roux and Borrel, "T^tanos cdr^bral," ^nw. de I'Instit. Patttur, 
12 (1898), p. 225. 
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Institute is supplied in u liquid form, the dose 
being 100 ex., to be administered in five injec- 
tions at tlie same time, under the akin ut 
different situations. 

The disease known as botulism is in some buwiitm. 
re.spects analogous to tetanus. In certain cases 
of poisoning by means of impure meat, especially 
in the form of those doubtful sausages to which 
the Teutonic palate is so partial, there occur, in 
addition to intense gastro-intestinal symptoms, 
various severe nervous phenomena — cramps, con- 
vulsions, and bulbar symptoms ending in death. 
From such meat Van Ermengem ^ isolated the 
Bacillus botulinus, which on cultivation was 
found to produce a toxine of high virulence, 
and which in animals gave rise to the symptoms 
of botulism as seen in man. This toxine 
acts specifically on nerve-cells. Kempner and 
Pollack * describe the chromatolysis and other 
destructive changes which it produces in the 
cells of the ventral horns of the cord, which 
indeed bad already been noted by Marinesco.'* 

* Van Ermeugem, "feber eiuen neuen annerolwii UadHttH anJ 
wine BeiieUong ;:uni Ifetulismus," Z. f. ilyg. Bd. 26 (1897), S. 1, 

* Kempner aini PnUatk, "Die Wirkuijg des I^citiiliamuatcixins auf 
die Xerk-rowslleu," Dttttaeh. mat. IVock. (18P7), S. SOS, 

' iUriuesoo, "L^iooa dea ceotrcs nerveux produitcs pmr la toxiiie 
I hua. liotuUnua," Sac. Bid. 48, ai (1868) ; Sem. wAJ. (1896), 488. 
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Its affinity to nervous tissues resembles that of 
tetanus, for it is found that the substance of the 
brain and cord is capable of binding firmly a 
certain amount of the toxine with which it has 
been rubbed up. This powerful and dangerous 
toxine forms within the body a corresponding 
anti-toxine, but apparently this anti-body is 
likely to be of little use clinically, for it is found 
that it will antagonise the toxine only if it is 
given within the first twelve hours. In all 
likelihood the toxine of botulism becomes so 
bound to the neuronic elements that the anti- 
toxine has little efiect. In this particular it 
resembles tetanus. 

Before we leave this part of the subject I 
must mention more fully three toxic agents, 
which, in respect of treatment, demand your 
special attention. These are : Morphia, alcohol, 
and syphilis. 
Aforphinitvi. Opium and its alkaloids are taken, by those 
who are its slaves, in various ways, but that 
which is the most frequent in this country is the 
hypodermic injection of morphia. This disastrous 
and widely -spread habit is more common among 
neurotics than in persons of normal constitution, 
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and although the desire for a fresh sensation, 
in a life of emptiness and lusur} , may eome- 
times be its starting-point, yet the injection 
of morphia is usually commenced in order 
to relieve pain, to control chronic diarrhoea or 
dysentery, or for some similar purpose. Doctors, 
with their ready access to the drug, pay a heavj' 
tribute to morphinism, as do also druggists and 
dentists. Of late I have liecome increasingly nan^itrt 
impressed with the necessity of exercising care in „t^7ta! 
giving morphia in private practice. In hospital 
work, for obvious reasons, the dangers are not so 
great. But if you give a hypodermic, injection 
of morphia to a delicate woman, for example, 
for the relief of pain, it is very difficult to resist 
the appeals she will make to you for its repeti- 
tion should the pain return. Your hand may 
easily be thus forced. In chronic disorders not 
immediately threatening life, and in particular 
in such regularly recurring painful conditions as 
dysmenorrhoea, you should exercise great caution 
in giving morphia. In any case you will do 
well to retain complete control by invariably 
administering the remedy yourself. Never should 
the patieut be permitted to use or to possess a 
syringe, nor should hypodermic medication be 
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entrusted to a nurse. This latter miBtake is. I 
fear, too often made. The use of morphia should 
be confined, as far as possilile. to two cla.9ses of 
cases — first, those patients who are suffering from 
some acute and short affection, such as pleurisy 
or renal colic, and, second, those dying of some 
painful malady. 

The habit of injecting morphia, once com- 
menced, can hardly Ije shaken off by the victim 
himself. Help is always required. But before 
speaking of this it may be well that you should 
have some idea of what the symptoms of mor- 
phinism are. 

The patient, having used morphia, let us 
suppose, to check severe pain, is tempted to 
continue its use after the illness is over. He 
does this because of the feeling of comfort and 
wellbeing which each injection induces. Gradu- 
ally he increases the daily quantity, and presently 
he finds that he eaunot get on without the 
stimulus of morphia. As the grip of the poison 
tightens on him the demand of the body for 
its daily dose becomes more imperious. If the 
unfortunate morphinist makes a struggle to 
keep control over the habit> he uses his syringe 
only at stated times in the day. As the hour 
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of iDJectioD approaches he becomes seized with 

it restlessness. He cannot attend to work, he 
^anot think save of the one subject, — morphia ; 
and he feels weak and miserable. He has fits of 
yawning, erouehea over the fire, and shivers with 
a cold perspiration. The moment the injection 
is taken he passes into euphoria. He becomes 
a new man — warm, comfortable, alert, bright, 
ready for mental or bodily work, although not 
for work of a high order. 

The character of the morphinist very rapidly chamcttn^ 
deteriorates and he becomes an expert and 
plausible liar. Disorderly in his habits, procras* 
tinating, wayward and capricious, the victim of 
this craving sinks into an utter seltishneasJ 

This first stage of morphinism, which may be 
called that of euphoria, lasts for a variable time, 
perhaps for a year or more, its duration depend- 
ing partly on the individual but chiefly on the 
amount of morphia which is taken daily. The 
smaller the dose the longer will this first stage 
last. 

But presently there comes a time when the use 
of the syringe no longer gives such satisfaction, 



' Tbe «iiat>ge in chnriMter U. however, not so sttvugly mirketl here 
I ic is iu ftlcoholiam. 
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when under imperious demand from the body, 
morphia is used in increasing doses and with 
increasing frequency. The tiasues of the body 
then show more evident signs of suffering from 
the poiaoniug. Emaciation comes on, the face 
becomes sallow and haggard, there are signs of 
gastric catarrh and there is usually obstinate 
constipation. The mental functions now show 
evident iudieationa of failure, and memory be- 
comes weak and imperfect. The muscular system 
also suffers enfeeblement and little exertion pro- 
duces fatigue. During this stage the injections 
become painful, induration takes place round each 
prick of the needle, and frequently abscess forma- 
tion results. Such patients are sometimes so 
scarred that there remains hardly an area of the 
skin of normal appearance. 

It is important that you should remember 
that in hia struggles to regain mastery over him- 
self, — for most morphinists do so struggle at one 
time or another, — he usually attempts to compass 
the diminution of morphia by replacing it with 
some other drug. Thus he comes to add alcoholic 
indulgence to morphinism, and if he has resort to 
cocaine, then the last state of that man is infinitely 
worse than the first. 
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As to the quantity of morpMa which such 
peirsons administer to themselves, you will find 
thftt there is considerable variation. During the 
first stage the daily consumption may amount to 
3 or 4 grains perhaps. In the later periods 15 
to 20 grains is not an unusual daily allowance, 
and many take quantities greatly in excess of 
these figures. 



There is do doubt that the treatment of a cod* T imx t mm t ^ 

nanRMRWMa 

firmed morphinist is best conducted in a hospital 
or asylum, or in a well-managed nursing home. 
To attempt it in the house of the patient is to 
increase enormously the natural difficulties of the 
situation. But in any cose it is worse than use- 
less to try to break off the morphia habit unless 
you can secure the due and complete seclusion of 
your patient under the care of trustworthy nurses. 
If she is to be treated at home (and the same 
remark applies to male patients), one of the con- 

(^ditions must be that her relations are not to see 
her, and that her own servants, whom she might 

Ipersuade or heavily bribe to bring her morphia, 
are not to have access to her bedroom. 

Whatever be the line of treatment you ulti- Prtiiminan, 
mately adopt, you will find it well not to begin "^"'"*'' 
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that treatment at once, but to keep the patient 
under observation for a day or two before reduc- 
ing tlie luorpliia. The organs of the body nre 
put under severe strain during the process of 
Buppressing the drug, aud it is well that their 
functions shouUl be got in order as far as may be, 
before that strain corameuces. Rest in bed, a 
liberal milk diet, and a calomel purge will all be 
beneficial, and these preliminary days will afford 
you a valuable opportunity of stopping alcohol, 
cocaine, or other drug, if the patient has fallen 
under such influence. This should be done at 
once and completely. The daily quantity of 
morphia is not to l)e diminished during these 
preliminary days, but the patient is to be got so 
far under control by regulating carefully the hours 
at which the injections are given. During this 
period also the utmost care must be taken to see 
that the patient has no hidden store of morphia 
in his clothes, about the bed, or within any kind 
of reach. The deceitfulness and clever cuuniug 
of the morphinist will elude any but the most 
extreme and minute precautions. 



As to the actual suppression of morphia. This 
may be done in one of three ways. ( 1 ) It may 
be suddenly stopped ; (2) it may be very rapidly 
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dimiiiished ; (3) it may be decreased slowly and 
jjraduallv. 

The first method, that of sudden and complete *'«^/™ 
witmlrawal, briogs with it great aunenng and a 
dangeroiis^ sometunes fatal, collapse. It should 
not be used unless the daily dose of the drag is 
very small, the habit not one of long standing, 
and the patient strong. 

In the second method, that of rapid diminution, lcm mttui 
the procedure is somewhat as follows. If, for 
example, the patient has been taking 15 grains 
©very twenty-fom* hours, you will give on the 
first day of treatment 7 grains in divided doses 
at those hours at which, during the days of pre- 
liminary observation, he has been accustomed to 
have the drug. On the three following days he 
will receive a grain and a half, then only a grain. 
Thus in some six days the morphia will have 
been completely stopped. 

Great suffering attends this process. The 
patient becomes restless, then excited, shivers 
violently, the temperature faUa below normal, 
there is profuse sweating and salivation, nausea, 
vomiting, diarrhcea, and the signs of more or 
less severe collapse. Sleep is impossible, and a 
state of more utter misery can hardly be con- 
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ceived. These symptoms gradually al>ate as the 
days pass, and something may be done to soften 
their severity while they last. The excitement 
and extreme restlessness may be somewhat 
abated by a warm bath, and by large doses — a 
drachm or more — of bromide of potassium. It 
is not advisable to use chloral, and' certainly 
cocaine should never \m employed, but sulphonal 
or trional, cautiously given, may help to procure 
sleep. During the stage of collapse you will 
find citrate of caffeine useful, especially when 
given hypoderraically, and subcutaneous injec- 
tion of ether may also be of service. But, if the 
collapse is severe, you may be compelled to give 
the patient an extra dose of morphia to tide him 
over a dangerous moment.' 
Method by Iij the third and, I think, the best methotl of 

dnueai^fhe Suppressing the morphia habit, the drug is with- 
,t%BrpAM. tlrawn much more slowly and gradually, the 
process lasting perhaps three weeks or a month, 
more or less according to the quantity of morphia 
which has been used. The strain and suffering 
are considerably less than in the case of the 

' Dr. Maclood h.aa recently made umo of very large doses of bromldi* 
of goiliuiii in treating tnorpiiinistn in Chin*. He give* the uU in 
golution in doaea of two drsclinw every two liunrs for the firat two 
duyji, and one drachoj on the third day. 



THE MORPHIA HABIT 



7S 



second method, but, on the other hand, the dis- 
comfort is more prolonged. It is best, I think, 
to make each step in the reduction at intervals 
of about three days. This allows some sort of 
breathing space between each strain. 

But by whatever method you proceed, yon 
should be careful to see that your patient takes 
plenty of food during the treatment. Milk, raw 
eggs, strong soups are usually suitable, but in 
some cases the food may have to be peptonised. 
The use of alcohol should, if possible, be avoided. 

As the patient emerges from the treatment Trmfm&Ht'i 
and his strength begins to return, he should be co»wtfscem^ 
sent on a long sea voyage, if that be possible. 
In any case he will require careful watching for 
many months until \m mental equilibrium is 
re-established. For at least a year his mental 
state is not likely to be a thoroughly sane one, 
and at intervals he will be seized with a craving 
for morphia or for alcohol. What should be 
specially taught him is that from time to time, 
particularly during the night and when the vital 
powers are at their lowest point, the thought of 
morphia and its delights will come upon him. 
This thought must be stamped out resolutely. 
At first he will experience great difficulty in 
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banishing the idea from his mind, but gradually 
the power to do this iucreaaes, and in like 
proportion the dangers of relapse lessen. Ulti- 
mately, as the years go on, the thought of 
morphia will occui' to him with increasing rarity, 
and, when it does occur, will be banished with 
ease. I attach the greatest importance to this 
self- tuition. But unless the mind and self- 
control of your patient have been strengthened 
by healthy open-air life, this beneficial power of 
suppre^iug the thought of morphia will probably 
not be acquired. Without such power he will 
readily succumb to temptation, and will then 
form one of that great number of persons who, 
once cured, fall back into the cruel arms of the 
drug. 

Turning now to the consideration of alcohol 
as a, poison, a few general remarks may be made 
before we proceed to consider the treatment to 
be adopted in cases of chronic alcoholism. It 
has already been said that one prominent aud 
general characteristic of the action of the various 
toxines on the nervous tissues is that they are 
highly selective poisons. By this ia implied 
that each toxine attacks with readiness certain 
specific sets of neurones, having probably a 
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special affinity for the cells of these neurones. 
We shall see presently which sets and linkages it* seiten** 
of nenrones are specifically attacked by alcohol. 
But before doing so it seems necessary to 
emphasise another point in regard to which 
alcohol presents certain peculiarities not ex- 
hibited to anything like the same extent by 
any other poison. This peculiarity consists in 
the diflereuces which characterise its action in 
different individuals, fn the temporary intoxica- 
tion of over-indulgence this diversity is very 
^apparent. 

In many persons the agreeable stimulation of ittvor^mff 
alcohol is followed, when the dose is too large, indmOML 
by a quiet and gradually increasing blunting of 
the sense of external impressions and stimuli, until 
'consciousness is lost in stupor. This may be re- 
garded as the result of the action of a pure alcohol 
in a normal man. Many, however, become noisy 
and pass into a violent and quarrelsome excite- 
lent. This ditferenee in mental efl'ect may to 
some extent be due to impurities in the alcohol 
oonsumed, but is much more largely referable to 
individual peculiarity. 

This condition, which we call idiosyncrasy, is iJietgucroM^ 
in reality one ari.%iug from some inherited or 
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acquired wenkne&s of certain neurones, leading 

to a condition of lessened resistance or of increased 
vulnerability. Under alcoholic intoxication one 
man becomes stupid, another is excited almost 
to man ill, while in n third the sensorium may 
remain comparatively clear at a time when 
voluntary co-ordinated action of the muscles of 
the legs, or of those subserving articulate speech, 
IB impossible. 

And just as, in the passing intoxication 
of alcohol the individual weakness of special 
neurones mirrors itself in the clinical picture the 
drunkard presents, so in the less fleeting foim 
of alcoholic neuritis similar individual peculi- 
arities are to be observed. In most persons 
the motor phenomena largely overshadow the 
other changes, but in some the sensory pre- 
dominate, in others the psychic, and in a few 
cases (nervo-tabes p^riph^rique of Dejerine) the 
weight of the poison falls on the apparatus of 
co-ordination, almost to the exclusion of any 
other lesion. 

The changes found in the peripheral nerve 
in cases of alcoholic neuritis are, as I have 
taught for years, of a purely parenchymatous 
nature. They are not as it were local to the 
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nerve in question, but are expi-easive of a more 
or leas severe destructive change in the whole 
of each neurone iuvolved By this I mean that 
the neurone suffere as a whole, cell-body, nucleus, 
protoplasmic processes, and axis cylinder. That 
the signs of degeneration are more marked 
towards the periphere is not remarkable, seeing 
that the trophic influence is less active the greater 
the distance from. the cell. The changes which 
are found in the cells are, briefly, excentric 
movement of the nucleus and more or less 
complete chromatolysis. In the axis cylinders 
the process is one of Wallerian degeneration,' 

The cells chiefly affected are the motor cells in Pa^WoyMsof 
the anterior horns of the cord, the spinal ganglion ehn,„ic 
cells, some cells in the pons and medulla, and the * 
Betz cells of the cortex. In all these instances 
the corresponding fibres undergo more or less com- 
plete Wallerian degeneration, the whole neurone 
thus suffering. The mental changes which ac- 
company and are almost characteristic of alcoholic 
neuritis, first described by Korsakow," are no 



' The chuBges an eMeUently describ«d in a, jmper by S. 3. Cols, 
" On chan^ in the cetitrftl uervoiis ajretem iii the ueuntic disorders 
ofchixjiiie alcoholism,*' Brain (1802 i, ^i. 326. 

* Korsakow, " L'eber eine basoiidcfra Form psychiacher Stdruug 
kambinieit mit mulL XeuritU," Arch./. Psi/ek. Bd. 21 (1390), S, 669. 
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doubt the clinical expression of fine changes in 
the cortex. 

Treatment The cousideratiou of the treatment of chronic 
aicohoium. alcohoUsm need not detain us so long as that of 
the morphia habit has done. In bad cases, un- 
doubtedly, it is best that such treatment should 
be conducted in those Retreats which are set 
apart by law for this purpose. Under the 
Inebriates Act of 1898 there exists the power 
of compulsion, and it is to be hoped that many 
inveterate alcoholics may in this way be rescued. 
But you will encounter in the course of 
practice many cases in which it is not necessary or 
even advisable to insist on compulsory seclusion — 
not, at any rate, until some attempt has been made 
to break off the habit by less rigorous measures. 
In those cases in which some remnant of self- 
respect is preserved and some self-control exists, 
the cure of chronic alcoholism, in a man at 
any rate, may be accomplished outside of such 
Retreats. The personal desire to be cured must, 
however, be present, or no good or lasting result 
is possible. It is to be remembered that drinking 

See also his article, "Erinueniugstauschuogen bei jiolyneuritischcr 
Psychosc." Allg. Z.f. Psych. (1891), S. 390. . 



CHRONIC ALCOHOLISM 



T9 



convivially, even when carried to great excess, 
is far less dangerous than the habit of secret 
drinking, which is often so ditiicult of detection. 

Unlike morphia, the alcoholic habit should nufipmtUm. 
be suppressed abruptly and at once. Although ;„»«/. 
some depression follows, and even a degree of 
collapse may take place, th&se are not for a 
moment to be compared in severity with those 
which attend the suppression of morphia. They 
are not dangerous, and do not contra -imliuate 
the total and immediate withdrawal of alcohol. 
The only exception to be made to this rule is in 
the case of very weak persons who show signs of 
cardiac failure. In these patients it may not be 
pos.gible or advisable to stop the use of alcohol 
entirely and at once. 

The shock to the system which follows the Troituu,u<if 
sudden withdrawal of alcohol is to be combated 
by frequent feeding and careful nui-sing, and 
the sleeplessness by giving, if necessary, such 
sedatives as the bromide-s, sulphoual or trional. 
It ia hardly needful to say that the use of 
morphia or cocaine is to be avoided. 

As the strength of your patient returns, he c<>KitU«»<xHee.' 
should be sent on a sea voyage, or should be 
taken to the country, in each case uuder proper 
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supervision. In the country he should be en- 
couraged to take sufficient exercise to produce 
considerable muscular fatigue. This usually at 
once puts an eud to any sleeplessness from which 
he may have been suficring. But you should 
see that the exercise he takes is of a kind to 
interest him and to occupy his mind. Angling, 
for example, is very suitable, for he who wiekls 
a heavy rod by day is seldom sleepless by night. 
Golf, or any other open-air pastime, involving 
muscular work, will do as well. 

The main difficulty which you have to 
encounter is not the breaking off of the alcoholic 
habit, but the much harder task of keepiug the 
man straight afterwards. He is surrounded with 
temptations, and, among his friends who take 
their wine in proper moderation, he must sit a 
total abstainer. The moral support of a judicious 
friend will help him, and what I said to you just 
now aa to the practice of banishing the thought 
of morphia applies equally to alcohol. 



Wr Syphilitic affections of the nervous system are 
very frequent as manifestations of the action of 
that disease. The syphilitic virus is specially prone 
to attack with vigour those tissues which are the 
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least resisting, and in a large proportion of indi- 
viduals the nervous tissues present great vulner- 
abUity. It used to be held that specific lesions 
of the central nervous system were late mani- 
festations of the disease, but the more recent 
statistics disprove this assumption. They go to 
show that some 25 per cent of the cases of central 
nervous lesion occur within the year following 
infection, and about 50 per cent within the first stage aiv^iek 
three years. I incline to think that Oppenheim^ is 
correct in believing that a change has taken place 
in the character of the disease, and that of recent 
years not only is the nervous syst-em more fre- 
quently attacked by syphilis than was formerly 
the case, but also that the nervous lesions occur 
oow at an earlier stage in the malady. 

The frequency and severity of these nervous 
lesions render the consideration of their treatment 
a specially important one, and I shall endeavour 
to discuss the question in some detail. 

It must, in the first place, however, be frankly 
confessed that when once syphilis has been de- 
finitely acquired, there are no means at our disposal 
which will with certainty protect the nervous 



' Opfienb^ini, Hit sj/pfiilitisch^i Erkrankuti^en des OeAina, Wietj, 
(19>03), S. ». 
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tissues against its attack, nor entirely exempt the 
patient from those lamentable after-results which 
the physician so frequently encounters. We can 
indeed do a great deal to ward oflF these nervous 
manifestations, and without any doubt what 
ought to be recommended is a thorough and pro- 
longed course of anti-syphilitic treatment. One 
clear deduction may be drawn from the statistics 
and the general experience of this unfortunate 
malady, namely, that it is those patients who 
have remained untreated, or in whom the treat- 
ment has been short and imperfect, who furnish 
most of the examples of the various syphilitic 
nervous maladies. From this it follows that 
the treatment should be prompt, vigorous, and 
thorough. As to the question of what form anti- 
syphilitic treatment should take, I have no 
hesitation in saying that, so far as lesions of the 
nervous system are concerned, both mercury and 
iodide of potassium should be employed, No 
doubt in some cases, such as intra-cranial gumma, 
the iodide gives the more rapid and brilliant 
reaults, but the effects of mercury are more stable 
and permanent. Both of these valuable remedies 
should therefore be employed, either at the same 
time or in sequence. Which shall be employed 
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first depends to some extent upon the exact nature 
of the case with which one is deahng. In general 
it may be said that it is best to commence with 
mercury, and to utilise the intervals between the 
mercurial courses to give iodide of potassium. In 
the case, however, of an Lntra-cranial gumma it is 
probably more convenient to commence by giving 
large doses of the iodide, and only after a week 
or two to pass on to regular mercurial treatment. 

Before considering the details of anti-syphilitic Oenirai 
treatment, note may be made ot certain general 
instructions and regulations wliich should be 
impressed on the patient. He should lead a very 
p.quiet life, with a reasonable amount of easy 
exercise in the open air. On practical as well as 
theoretical grounds he should refrain from the use 
of tobacco, and specially of alcohol. He should 
also avoid any considerable mental or bodily 
strain, very particularly that connected with 
sexual excess. It will be necessary to point out 
at some length in a subsequent chapter how great 
an effect is produced on the nervous tissues when 
two causes of disease act together. For example^ 
a degree of pressure on the musculo-spiral nerve, 
which in a normal person would produce no 
measurable or recognisable ill eflect, may m an 
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AwoidaHceq/ alcoholic f^vc rise to severe paralysis. In this 
instance the action of alcohol haa weakened the 
resisting power of the neuroues and has rendered 
them more liable to injury. It is for this reason 
that it is important for the patient to avoid 
alcohol diidug the time he ia under an ti -syphilitic 
treatment. The syphilitic toxiue will more easily 
attack neurones weakened by alcohol It is indeed 
well recognised to what an extent alcoholism is 
associated with the disease we are considering. 
As a predisposing cause it is potent, partly, no 
doubt, because a man under the influence of alcohol 
is less likely to exercise self-restraint and judgment 
in a moment of teniptution, and so more readily 
places himself under circumstances leading to in- 
fection than a sober man would do, but chietly 
because the toxic action of alcohol gives rise to 
increased vulnerability of the nervous system. 
The prognosis of cerebral syphilis is also graver in 
alcoholics than it is in other men. 

For a similar reason all over -exertion and 

andtiram. strain should be avoided. The nerve cells and 
nerve paths which are used in such exertion be- 
come more vulnerable, Mott ' has indeed shown 
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' Mott end Tred|<old, "Some ubMrvatiooa on prLouirj tiegenor&tiau 
of the Motor Tmct," Brain (1902), p. 401. 
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how far even the ordinary musculBr efforts of daily 
life are capable of determining what part of the 
nervous system shall be the seat of degenerative 
changes. A cab-driver, for example, is more apt 
to show changes connected with his arms, which 
he so constantly strains, whereas in a man who 
does much walking the symptoms of the disease 
will be more likely to appear in connection with 
the legs. 

Coming now to note the actual details in- DttaaMi^ 
volved in the carrying out of an ti -syphilitic treat- tnatmenL 
ment by means of mercury and iodide of potas- 
sium, we shall probably find it convenient to take 
a concrete example. Let us consider, then, how 
we should treat a specific cord aflection, such as 
syphilitic myelitis. , 

How are these remedies to be administered in AdiMnxttrvt- 
such a case ? Now, it is no doubt true that the B«re«f*. 
action of mercury can be attained by administra- 
tion by the mouth. But, in this method, if the 
full effect of the drug is to be obtained, one haa 
to give doses which are very liable to produce 
gastro-intestinal irritation and salivation. So 
much is this the case that if even so mild a 
preparation as grey powder is given for any 
length of time, one has to combine some opium 
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with it, so as to control its action on the bowel. 
This addition of opium is, to my mind, inad- 
visable, and yet it is often necessary in order to 
secure a thorough mercurial action. I therefore 
believe that in treating syphilia of the nervous 
system the mereuiy should not be given by the 
mouth.' Two other methods are available. One 
may have the mercury rubbed through the skin, 
or it may be given hypodermically. Of these, 
the method by inunction is usually to be pre- 
ferred. 

In such a case, then, as we have supposed, if 
the physician resorts to the method of inunction, 
he will give directions that from 60 to 120 grains 
of mercurial ointment be rubbed into the skin , 
daily, a different part of the body being selected] 
on each occasion. The patient may begin, for' 
example, with the right arm, then the left arm, 
the right thigh, the left thigh, and then da capo. 
A square of linen rag is taken, sufficiently large 
to cover amply the area of skin to be rubbed, 
and on it a portion of the quantity of ointment 

** ,* Savo in voTj ezctiption&L cAsti, No doubt thb ta to aomo ctte&t 
» wimnel of iMrriM^ttoQ in the eenw tbftt, while cert&iiil; iutination U i 
tlie better method, cuea coma before od« in which, for [irivBt*: reaiiona^J 
tho pBtient doM not aee hia w»y to perform the miinipuktions re-jiiircd 
for proper innnotion. In oiuea of tKis kind the ntervtiiy may Un\e to 
bo given by the mouth. 
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to be used is placed. The patient is instructed 
to rub the skin vigorously with this, adding 
from time to time a little more of the ointment 
until the whole quantity has been rubbed in. 
This operation should take from ten to fifteen 
minutes. Thereafter the square of rag is to be 
laid over the skin surface, covered with a layer 
of cotton wool and retained by means of a light 
bandage. The inunction is to be made at night, 
and the patient sleeps with the rag and bandage 
80 adjusted. In the morning the vigorous appli- 
cation of soap and hot water will remove any 
traces of unabsorbed ointment. It will be found 
convenient, when ordering the mercurial oint- 
ment, to instruct the chemist to send it in a 
nunil)er of little packets, enclosed in waxed paper, 
each containing the quantity necessary for one 
inunction. 

In certain Continental watering-places, where 
the treatment of syphilis is specially attended to, 
the inunctions are made by means of a glass 
instrument, shaped like a handle and bearing 
on one end a hemispherical surface of ground 
glass, with which the ointment is rubbed in. 
The inunctions are made by a skilled rubber, 
about an hour after the patient has left a warm 
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bath. I think, however, that the method of in- 

uuction which I described first is the better for 
such cases as those we are now considering. 

Such inunction aa this should be made daily 
for a fortnight, or, if possible, three weeks. There 
should then come a pause of a week, and, if no 
stomatitis has developed, a new series of frictions 
may then be entered on. After the second series 
of inunctionB is completed, a pause of a month's 
duration is advisable, after which the treatment 
should be recommenced. To be complete, these 
Beries of inunctions should extend (with intervals 
of increasing length) over a period of at least 
three years. There are indeed some who recom- 
mend that during each subsequent year, up to 
eight years from the date of infection, the patient 
should annually undergo a cure of seven weeks' 
duration. The necessity of taking care of the 
teeth and gums during such treatment as this is 
well recognised. The t teeth should be carefully 
brushed after every meal, and the mouth and 
throat washed out with chlorate of potash 
solution. 
lifpwhnivvi While I believe that as a rule the method by 
Hon. inunction is to be preferred, there are some casea 

in which it may be advisable to administer the 
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mercury hypodermically. When the symptoms 
are severe, and the need for mercurial action is 
pressing, then the subcutaneous method, which 
is more rapid and energetic in action than 
inunction, is to be preferred. It is not, however, 
without ita inconveniences. It is often painful, 
and, if due care is not taken, much induration 
and even abscess formation may result. • 

The syringe to be used must be carefully 
sterilised- The needle, which should be of 
platinum, is to be heated in a flame just before 
use, and cooled in carbolic oil. The injection is 
best made in the gluteal region, and the solution 
should be injected deeply into muscular fibre. 
The skin is to be carefully cleansed before the 
operation. 

Various preparations of mercury have been /'rc/wra/wn* 
employed for hypodermic administration. Grey 'yarjMe. • 
oil has been much used, as well as calomel in 
vaseline, but neither of these preparations is to 
be recommended. 

The red iodide (mercuric iodide) is frequently 
employed for injection. With the aid of a little 
iodide of sodium it is ireaddy dissolved in the 
proportion of one grain in 64 minims of distilled 
water. Of this solution from two to six minims 
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is freely soluble in water, but is best given either 
in cacbets or in tbe form of tablets. The 
quantity which should be administered daily is 
from three to six grammes (45 to 90 grains), in 
divided doses. _ I have seen excellent results from 
the use of this preparation. It ia not nearly bo 
liable to give rise to symptomB of iodism as are 
the ordinary salts of iodine. 

Of iodopin I have had little experience, but in 
the hands of many observers it appears to have 
proved a valuable preparation. 

In the case of syphilitic gummata lying on 
the motor cortex which have resisted anti- 
ayphilitie treatment, it is sometimes necessary to 
call in the aid of the surgeon in order to their 
removal. To this question attention will be 
directed in a future lecture. 

As to the para -syphilitic maladies, and in 
pi'iiiutfi. particular locomotor ataxia, the experience of 
most physicians is that the results of anti- 
syphilitic treatment are usually unsatisfactory. 
Tttht*. What 1 have myself seen is, for the most part, in 
corroboration of this view. At the same time 
one cannot altogether overlook the results of Erb, 
who strongly recommends this procedure. On 
the whole, except in ca.^es in which there is 
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commencing optic atrophy, and in those in wMch 
I have reason to be certain that such treatment Aruit>(phime^ 
haa already been efficiently carried out, I inchue that dinetue. 
to give a thorough course of mercury. There 
can of course be no hesitation in advising such 
treatment in cases that show definite signs of 
syphilitic lesion, nor in those in which the in- 
fection is of recent date. There is always, in 
cases of tabes, need of more than usual care in 
watching the patient while he is being placed 
mider the influence of mercury. The ^veight of i'rtcau/vnu. 
the patient should be recorded from time to time, 
as well as the condition of his blood, and a 
sedulous watch should be kept on the state of 
his digestive orgaua. In this way the physician 
will receive due warning in those cases of tabes 
in which prolonged mercurial treatment might 
be productive of harm, 

The objection which many have to the employ- 
ment of mercury in cases of tabes does not apply 
to iodide of potassium. That drug may be freely 
given, and appears sometimes to hold in check 
the degenerative changes on which the symptoms 
of the malady depend. 



LECTURE III 

TREATMENT OF PERIPHERAL PARALYSIS 

Definition of term " peripheral paralysis " — Anatomical arrange- 
ment of the lower motor neurone — Diseases which affect 
it — Their symptoms — Ti-eatment of peripheral paralysis — 
Removal of cause — Local measures — Use of drugs — Use of 
galvanic current — Use of faradic current — Massage — 
Exercise — Tendon-transplantation. 

ijti/inUum It is needful, in the first place, to define with 
"peripheral precision what is meant by peripheral paralysis, 
^ ""'* seeing that that term is, unfortunately, used 
by certain authors with some looseness and 
inaccuracy. It is sometimes taken to mean a 
paralysis resulting from a lesion peripheral to 
the spinal cord, i.e. of motor nerves. This is 
obviously an unscientific definition. The term 
peripheral paralysis, as I shall use it in these 
lectures, includes all forms of paralysis resulting 
from lesion of the peripheral motor neurone, 
whether that lesion lie in the centres in the 
cord, or peripheral to these centres. The same 
observation applies, of course, to the motor cranial 

94 
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ner\*e8. The physiological functions of tHs 
lower motor neurone impress a special character 
on the symptoms which result from its destruc- 
tion, and these symptoms are in their essence 
the same, at whatsoever point in the neurone the 
lesion may be situated. They diti'er of course 
in detail, and do so sufficiently in many cases 
to allow a localising diagnosis to be made. But, 
broadly speaking, the phenomena are essentisilly 
the same, and hence I hold strongly that the 
term peripheral paralysis should always be used 
Hccording to the definition I have given you. 

As you are aware, the lower motor neurone At-ntftgemntt 
consists of the nerve-cell lying in the anterior nmrme. 
cornu of the spinal cord> or in the corresponding 
medullary or cranial nuclei, with its protoplasm, 
ita nucleus, and the arborisation of its dendrites, 
of its axis-cylinder process or axoue, prolonged 
to become the efferent nerve -fibre, and of its 
terminal arborisation connected with the sub- 
stance of the muscular fibre which it inner- 
vates. 

These axones, passing from the cord, go to 
form the anterior root. They proceed for the 
most part from cells lying on the same side of 
the cord, though a few appear to pass by the 



96 



TREATMENT OF 



anterior commissure, and to be the axones of cells 
lying in the anterior horn of the opposite side. 
The large motor cells of the anterior horn are 
Qr<mjAitg 0/ arranged in certain igroups, a median group, a 
j^_ lateral posterior, a lateral anteriorj a median 

posterior, and a mediani anterior group. We do 
not know exactly which muscles each of these 
groups represents, but as the result of clinical] 
observation, and by noting the position of the 
cell atrophy which has been found after various 
amputations and the like, it has been possible 
to gain some rough idea of the physiological 
arrangement.' When we come to consider the 
treatment of acute anterior poliomyelitis we 
shall see the importance of this arrangement of 
cell groups. 

Diseased processes may strike at the whole 



(A« ii«tm«. or at any part of this neurone, and may be of 
very varying character. Any lesion involving 
the anterior horns of the cord (or the correspond- 
ing motor cranial uuclei) which destroys the 
cell, destroys at the same time the whole neurone, 
because the cell \b its trophic centre. It pro- 
duces for a like reason rapid atrophy in the 

' See [wpcr by [^iapnt^kyj "Uvbcr die Iiukali»atioiien luotorisoher 
Funktioiien iiii Rikkeniuark," D, Anh./. NemnheU. Bd. 20 (1604) 
S. 4{.7. 
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muscle. Or it may be that the axone running 
in the peripheral nerve may alone be affected, 
the result usually of pressure, wounding, or other 
local cause. Or, finally, the neurone may be 
attacked as a whole by the toxines of disease, 
by the products of faulty metabolism, or by 
some metallic, alcoholic, or other extraneous 
poiaoiL 

But whether it be the neurone as a whole 
which is attacked, or the cell in the cord, or 
only the motor nerve in its course, the result as 
to motor symptoms is, in essentials, the same. 
And these motor phenomena, familiar to you 
from the study of many such cases, are briefly 
as follows : — 

The muscles innervated hj the affected neurone *;?«* q/ 
are removed from the influence of the will : they paniyMi, 
are paralysed. And, owing to the fact that 
their trophic centres lie in the cells of the lower 
neurone, the muscles rapidly atrophy, and for a 
like reason they lose their tonus and become 
flaccid. The reflex loop being destroyed by 
the lesion in the neurone the deep reflexes are 
lost. And, finally, there is present that curious 
phenomenon first described by Erb, the reaction 
of degeneration. This reaction, highly im- 
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portant in regard to diagnosis and a valuable 
guide to prognosis, is also useful, as you will 
presently see, in relation to treatment. Stated 
briefly, its features when fully developed are as 
follows. The nerve when stimulated by the 
galvanic or by the faradic current gives no 
response, i,e. no mu.scular contraction follows. 
Nor doea any contraction result from the applica- 
tion of a faradic stimulus over the muscle itself. 
But when the muscle is stimulated by the 
galvanic current, it contracts, — often indeed it 
responds in this way to a current too weak to 
give rise to contraction under normal conditions. 
And the muscular contractions so produced are 
sluggish, and not sharp and almost instantaneous 
a& in health. Also you will frequently find 
that the auodal closing contraction is more 
readily elicited than the cathodal, a condition 
opposite to that which obtains in health. Id 
PctsT duxnga, fact the polar conditions are often so altered 
that we get, in order of current strength ; — 

(1) A.C.C. 

(2) K.C.C. 

(3) K.O.C. 

(4) A.O.C. 



PEliJPHElUL PARALYSIS 99 

instead of the normal — 

(1) K.C.C. 

(2) A.C.C. 

(3) A^O.C. 

(4) K.o.a 

But while these may be taken as the character- 
istics of the reaction of degeneration, and the 
most important of these is the sluggishness of 
the response to galvanism, a lighter and less 
fully developed form of the reaction is often met Pai^^ 
with, in which the faradic irritabOity, though 4f,jf„^dvxA. 
diminished, is not completely lost, and in which 
the nerve still conveys a galvanic stimulus. 
You wlU presently see the importance, irom 
the point of view of treatment, of recognising 
this lighter or partial form of the reaction of 
degeneration. 

Turning now to the eonaideratlou of the iveart.e«fr/ 
treatment of these forms of disease, 1 have first jMraivtit. 
to tell you that, in many eases, paralysis of the 
lower neurone is very amenable to treatment. 
You will sometimes get results which are 
surprisingly good, more so, 1 think, than in 
almost any other form of nei"vous disease. 

In the first place, then, having made your 
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diagnosis, and having satisfied yourself that the 
leaioE with which you are dealing is one of the 
lower motor neurone, it is your next duty to 

CanaatiofL ascertain, as nearly as may be, the cause which 
has acted in the individual case you are study- 
ing. In many cases^ indeed in the large 
majority, you will be able to do this with a fair 
approach to accuracy. If the ueuroae ia aflected 
as a whole, you will look for evidence of the 
presence of toxiues of infective disease, of altered 
metaVjoHsm and auto -intoxication as in diabetes, 
of metallic poisons such as lead, arsenic, mercury, , 
or of alcoliol. If, on the contrary, the lesion is 
one acting on the trunk of the nerve, you wiU 
search for such traumatic causes of neuritis as 
pressure, tearing, wounding, and the like. 

And, if you are so successful as to discover it, 
the firat step in treatment must necessarily be 

Remomi of au attempt to remove that cause. Now I have, 
m the last lecture, spoken in some detail of the 
means by which the removal of the toxines 
of disease and other nerve poisons should be 
attempted, or by which their deleterious action 
may be combated. To this we need not now 
return. Something may, however, be said as to 
the treatment of acute anterior poliomyelitia 
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during the febrile stage. We posaeaa, unfortu- AcuttanUrw 
nately, no antitoxine for this complaint, though 
it may be that the future will bring us one, 
and therefore we cannot directly counteract the 
toxine which ia at work. We can, however, do 
something towards eliminating the poison, and 
for this purpose we should see J that the bowels 
are kept well open, preferably by means of calo- 
mel, and that a somewhat profuse diaphoresL'j ia 
at once established. The method of lavage of 
the tissues by means of rectal irrigation formerly 
described (see p. 49) might usefully be era- 
ployed. But indeed it is almost Buperfluoiis to 
speak of such methods, for only very rarely can 
a diagnosLs be made during this early stage 
of the malady. When we are able to reach a 
positive diagnosis, the mischief has been done, 
and the lesion in the grey » matter is complete. 
That lesion is, however^ as you know, one which 
tends to limit itself, and while cells in the centre 
of the lesion are permanently destroyed, those 
lying towards its periphere tend to recover. We 
can, to a certain extent, promote that recovery 
by giving iodide of potassium. This hastens 
the absorption of the inflammatory exudation. 
Now I have already alluded to the salts iodine, 
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aud I shall have to refer very frequently in the 
course of these lectures to the beneficial actiou 
they produce in t nervous disease. Something 
may, therefore, be said now as to the method of 
that action. It may be confessed at once that 
we do not know exactly how these iodine salts 
act. Probably, indeed, their action is manifold. 
But in many cases I believe that the good effects 
which follow the administration of these salts 
are the result of the stimulus to phagocytc^is to 
which they give rise. The experiments of 
Heinz' point strongly, though not quite con- 
clusively, to that conclusion ; Ijut these results, 
taken along with the outcome of clinical experi- 
ence, warrant us in l)elieving that an increased 
phagocytosis is the important factor in the 
Motu^itaitm action of iodide of potassium. This is, no doubt, 
aided by the effects that salt produces on 
the blood-vesseb. We shall have to consider 
this Ipoint more fully in speaking of cerebral 
hsemorrhage. 
Traunuuic In traumatic cases, where the nerve has 
suffered from compression or tearing, the result 
of fracture of bone, of dislocation, tumour, 

I' Hoiti£, "Ueb«r Jod ond^JodTerbinduogeti," Fitch, Arth. Bd, 166 
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irtdamination of neighbouriDg parts, or the like, 
euigical aid is called for. But even if it be 
possible to remove the cause of the paralysis by 
surgical measures, the injured nerve ia not 
lecessarily thereby restored to health, and much 

ireful treatment will usually be found needful 
before its function is regained. It is hardly 
necessary to say that in the case of a wound 
severing a nerve, the cut ends should be united 
as soon after the injury as possible. 

The importance of rest in treatment of these Rttt. 
paralyses of the lower neurone is very obvious. 
The patient should be confined to bed until all 
[ftcute symptoms have completely disappeared. 

•"or any movement involves some attempt, at 
least, to set up functional activity in the neurone, 
and this ia not desirable so long as an acute 
process is going on. In acute anterior pollo- 
fmyelitis, for example, it would be very harmful 
in the early stage to stimulate those nerve-cells 
which are within the diseased area, and in that 
affection, as well as in multiple neuritis, a single 
exertion may do great damage to the cells and 
fibres implicated. But not only is it very harm- 
ful to attempt to set in activity these diseased 
structures during the acute stage of the aflfection. 
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but in multiple neuritis, as well as in traumatic 
neuritis, the contraction of the muscles through 
or between which the affected nerves pase, may 
produce such compression as may be very detri- 
mental to recovery. For these and for other 
similar reasons confinement to bed should always 
be enjoined, and the patient be instructed to 
keep the affected parts as still as possible. 
Bkiod'huinff. The abstraction of blood by means of leeches 
or wet cupping is sometimes of considerable, 
service at the outset in coses of rheumatic facia! 
paralysis and other local inHammatory lesions of 
Hetu. peripheral nerves. In the same class of cases hot 
poultices and fomentations, applied over the in- 
rtamed region of the nerve, have a soothing effect, 
and probably mitigate the severity of the process. 
You will also fiud that hot poultices applied to 
the spine over the seat of the lesion are very 
grateful to the child suffering from acute polio- 
myelitis. In cases of local inflammatory neuritis, 
when the acute stage has passed away, it is some- 
times advisable to apply fly-blisters, or even the 
stronger counter-irritation of the cautery over 
the seat of the lesion. But if you are going to 
miiien. apply a blister in such a case, you should be 
careful not to do so at a point where there is 





trtattHeHl, 



ansBsthesia, for in all probability the nutrition of 
the skin wiH be so lowered in that area that you 
may have great difficulty in getting the blister 
to heal. In multiple neuritis these external 
applications are not nearly so useful as in those 
conditions of which we have been speaking. 

The treatment by drugs is not very successful Mfdidnai 
in cases of paralysis of the lower neurone. In all 
instances tonic treatment with iron, cod-liver oil, 
strychnine, quininej* etc., wUl be required in the 
later stages. But it is difficult to obtain any very 
decided medicinal action on the progress of the 
disease itself. Iodide of potassium, sometimes 
useful in the chronic stages of multiple neuritis, 
is undoubtedly of service in localised inflam- 
mation of a nerve trunk, and its utility is in- 
creased, even in non-syphilitic cases, by combining 
with it small doses of mercury. I have already 
alluded (p. 102) to the probable mode of action 
of iodide of potassium in such cases. You wOI 
find sahcylate of *soda of use in cases of rheu- 
matic neuritis, and it should be tried in every 
case of lesion of the lower neurone where the 

t The tiM'.ot arsenic as ft tonic in these cases in very qucationable, 
because it u itself cajwble of giving ri^ to neuritis, even in comt"*^^- 
tjTel; snuU dows. If it is employed, itR actioo ahoijld be w«tchc<J 
vith great cere. For the same re«aDD the doeea of mercury given 
ihonlil be smtU. 
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attack seems to have been brought on by ex- 
posure, and especially when there ia tiny suspicion 
of a rheumatic tendency in the patient. Anti- 
pyrine and its allies may also be of service under 
these conditions. 1 have seen several cases in 
which small doses of phosphorus appeared to do 
considerable good. 

Strychnine is undoubtedly of great use in 
some cases of progressive mu.gcular atrophy. 
Gowers, who relics upon it in this affectiou, 
holds that it arrests the disease in more than 
one half of the cases. I fear this is rather too 
optimistic a view ; at any rate my own experi- 
ence does not bear it out. But 1 have seen 
excellent results in some eases, and it should 
certainly be tried. In so hopeless a disease as 
progressive muscular atrophy one is indeed glad 
to grasp at any sti'aw and to employ any method 
which seems to promise even slight benefit. The 
strychnine should be given hypodermically, and 
the quantity, at first small ( b^j grain of the nitrate 
of strychnine), should be rapidly increased to 
the limit of tolerance. This dose should be ad- 
ministered once a day, and the treatment should 
be continued for many months. Strychnine 
sometimes appears to do good in acute polio- 



myelitis. In such cases it should be giveu by 
the mouth and in very small dosee, and great 
care should be taken not to begin its adminis- 
tration until six weeks or two months have 
elapsed since the commencement of the disease. 

In cases of bulbar paralysis, also, you may A»iiar 
find that strychnine is of benefit. The prognosis 
in tliat disease is, as you know, very grave, and 
we can hardly hope to be able to do more than 
to prolong life a little and render the condition 
of the patient more bearable. In it, as in pro- nagtnmd 
gressive muscular atrophy and m amyotrophic 
lateral sclerosis, it is very important that the 
neurones which have become involved should be 
used as little as possible. The patient suffering 
from bulbar paralysis should therefore not be 
encouraged to speak more than is necessary. His 
diet should be such as to involve no chewing, ml 
and should be selected with a view to ease in 
[swallowing. It should, therefore, consist of semi- 
3lids and of liquids, such as raw &g^, milk, 
strong soups and the like. As the disease pro- 
greesee recourse must be had to the stomach 
tube in administering food. The distressing 
salivation is best controlled by atropine along 
with morphia. 
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Very much the same treatment is advisable 
in cases of myasthenia gravis. In that disease, 
however, the necessity of rest, both bodily and 
mental, is greater. An equal degree of care 
should be used in regard to feeding. The use 
of strychnine in myasthenia gravis is not advis- 
able. 

In multiple neuritis also, once the acute stage 
is over, strychnine is a very useful remedy to aid 
in restoring the tonus of the wasted muscles. 
It should be given hypodermically in doses, at 
first small, then gradually increasing, and its use 
should be continued for many weeks at a time. 

The cardiac weaknass which accompanies some 
forms of multiple neuritis, particularly that due 
to diphtheria, may require the use of special 
remedies — alcohol, digitalis, strychnine, camphor, 
musk, etc. 



Ektsirieit}f. Electricity is one of the most important 
therapeutic means at our command in cases of 
paralysis of the peripheral neurone, and you 
have had many opportunities of observing and 
of estimating the benefits which follow its em- 
ployment. 

For the moment we shall exclude from con- 
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eideration the action of electricity on the sensory 
nerves, to which our attention will be subse- 
quently directed, and discuss only its therapeutic 
action on the lower motor neurone and upon the 
muscles which that neurone innervates. 

The whole subject is exceedingly difficult and 
obscure, resting as it does in part on exact ex- 
periment, in part on empiricism ; but I think you 
may take it that there are, speaking generally, 
two main ways in 'which electricity may be use- 
fully employed in such cases as those we are now 
considering. In the first place, where a motor 
nerve no longer transmits voluntary impulses, 
you may endeavour to improve its nutrition and 
restore its function, and for this purpose you 
will use the galvanic current in the manner to 
be presently described. In the second place, 
you may have to stimulate to contraction those 
muscles which have been cut off from their 
trophic centres in the cord, and which are conse- 
quently wasting. For this purpose you may 
sometimes employ the galvanic current, but 
you will find that the faradic current is more 
generally of service. 

Dealing now with the first of these methods, Experimental 



I may remind you of the experiments of E. 



rtiulU. 
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Remak, which go to show that the passage of a 
galvanic current through a motor nerve produces 
an increase of excitability in the nerve so treated 
— au excitability which persists for some time after 
the current has ceased to pass. You also remem- 
ber the often-quoted experiment of Heidenhain, 
by which he showed that when a muscle-nerve 
preparation has been so damaged that it will no 
longer respond to the opening or to the closing 
of a comparatively strong current, you are able, 
provided the damage has not been too great, to 
restore its function by passing through it a 
galvanic current, in an ascending direction, the 
current being continued for a longer or shorter 
time. Of the accuracy of these and many similar 
reBults there cannot be the slightest question. 
When you come, however, to consider the clinical 
aspects of the matter you will not find things so 
clear. 



The good results of the application of a 
galvanic current to a motor nerve which ia no 
longer conducting voluntary impulses, consist 
EtKiroioiiiif partly in its electrotonic action ; that is, in those 
obscure changes which i show themselves in an 
increase of excitability at the negative pole and 



uction. 
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a decrease at the positive. They are also due to 
that combination of effects called by the elder 
Remak the catalytic action of the current. This '^<jVw 

rUticrA. 

term — not to my mind a good one, but commonly 
employed — may be taken to include the electro- 
lytic action, that molecular dissociation and le- 
airaDgement which takes place in the tissues at 
and between the poles, as well as the cataphoric 
action of the current by which an osmotic flow 
b set up in the fluids of the tissues in the 
direction from the positive to the negative pole. 
To this may be added the action of the current 
on the blood-vessels supplying the nerve, whether 
that action be on the fibres of the vascular wall 
or ou the vasomotor nerves. 

In these and probably in other ways the 
nutrition and activity of function of a motor 
nerve may be deeply affected by a galvanic 
current, and there cannot be any doubt that 
most favourable results are produced by this 
form of electrical treatment in many cases of 
peripheral paralysis. 



These results on the nerve, which we have 
been considering, are obtained, you will observe, 
during the passage of the galvanic current, and 
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Favourabu aic soinetimcs brilliant in their success — are only 

cases /or ti» , , 

appiieatioH. attainable in the lighter cases, when the lesion 
lies in the course of the nerve, and when the 
reaction of degeneration is only a partial one. 
If the fibres of the neurone are actively de- 
generated, you will not obtain any such distinct 
success. But even in these it is well to apply the 
galvanic current occasionally, say once every 
four or five days, for it is exceedingly likely 
(though there is no absolute proof of this) that 
the current exerts a favourable influence on the 
process of regeneration of nerve fibre. The 
earlier a case comes under treatment the more 
successful that treatment is likely to be, but 
even in cases of some standing the results may 
be good. 

From what has been said it will be clear to 
you that this form of treatment is useful in 
cases of paralysis produced by localised lesion 
of peripheral nerves. In the so-called rheumatic 
Facial facial paralysis most successful results may be 
obtained, especially if the case be seen early. 
The cathode (about one inch in diameter) should 
be applied to the mastoid or over the point of 
exit of the nerve, the anode being placed on 
the sternum, and a current of from 1 to 3 milli- 
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-amp^rea applied. The sitting should uot, ns a 
Ttile« exceed five minutes in duration. 

Lesions of the nerves of the liinbs are also, i/««i«to- 
^•8 a rule, very amenable to this form of treat- pMni^ti*. 
ment ; indeed it was in connection with museulo- 
spiral paralysis that E. Remak ' published those 
statistical results which have eaabled us to 
appreciate so distinctly the value of galvanic 
treatment in cases of paralysis of the lower 
motor neurone. In such cases the electrodes 
should be two to three inches in diameter. Tlie 
cathode should be placed over the seat of the 
l^ion, the anode over the sternum, and a current 
of from 4 to 6 m.a. should be employed. 

From what has been already said you will -Vnrtytto 

nruritig 

gather that when the paralysis depends on 
parenchymatous degeneration of the nerve fibre, 
in toxine poisoning, in multiple neuritis, no such 
successful results are to be looked ibr. Indeed 
in cases of this form of neuritis it is not advisable 
to employ electricity during the early part of 
the acute stage. But when that stage has l)egun 
to subside the galvanic ciirrent may be usefully 
applied, provided that a rheostat be used aud 

' E. Reinak, " Ueber die antijwiulytlHclis Wirkung der Elck- 
trotherapie bei Diuckliiliinuugen lies N. rudialis," IMutiehe ZtU. f. 
Ntroenhnlkunde, Bd. 4 <189U), S. :i77. 
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that the opening and closing shocks be carefully 
avoided. Currents of 2 to 3 m.a. with electrodes 
of about two inches in diameter are sufficient, and 
the anode may preferably be applied over any 
tender nerve trunks. CunsideraJjle good may in 
this way be effected and the process of regenera- 
tiou hastened. 

Still less may we expect success from this 
form of treatment in those cases in which the 
lesion lies more particularly in the anterior horns 
of the cord. It is sometimes used in infantile 
paralysis, but I do not think that in that disease 
or in the more chronic forms of poliomyelitis or 
in progressive muscular atrophy you will pro- 
duce any distinctly beneficial result. Perhaps 
an exception to this may be found in tlie case 
of bulbar paralysis, in which disease the stable 
application of the galvanic current occasionally 
appears to do some good. The electrodes, of 
considerable size, should be applied over the two 
mastoid processes, and a current of 1 to 2 m.a. 
employed. It is particularly important to make 
use of a rheostat in these cases, and to avoid all 
rapid variations of current. 



Turning now to the other form of electrical 
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itmeot in peripheral paralysis — that, namely, 
which depends on stimulation of nerve and ^ummu. 
muscle — I have first of all to tell you that, 
while this \z of great service in many cases, 
it may be safely used only wlien the acute stage 
has completely passed away. A certain amount 
of euch stimulation may he brought about by 
the so-called labile use of the galvanic current — 
that, namely, in which, while one electrode is 
kept stationary, the other is slowly moved over 
the nerves and muscles. For this purpose a 
roller electrode may be employed. The move- ioWfc 
ment of this from point to point, together with '^"^ "^ 
the fact that the area of the electrode in contact 
with the skin varies somewhat according to the 
compressibility of the tissue on which it happens 
to rest at the moment, renders the current im- 
steady in amount, and this produces a stimulate 
ing action on nerve and muscle. 

A more distinctly stimulating effect is, how- 
ever, produced by making and breaking the 
galvanic current, or by means of faradism, or by 
combining both forms of current ; and muscular 
contraction may be brought about either by 
placing both electrodes directly over the muscle 
or by stimulating the nerve at its motor point. 
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The muscular contraction so occasioned, when 
produced iu muBcles which are largely or eotirely 
incapable ol' voluntary movement, is very useful 
in keeping up their nutrition and tonus. The 
blood-fiow iu the eontracting muscle is aceeler- 
ated, and the mere mechanical pressure exerted 
on neighbouring veins and lymph t-hannels tends 
to prevent stagnation in these vessels. 

But, in addition to this, the faradic current 
appreciably affects the conductivity of the motor 
nerve through which it passes. If you stimulate 
such a nerve with a current a little weaker than 
is required to cause muscular contraction, you 
will find that after the current has been paas- 
ing for a little time the excitability of the nerve 
has l)eeu so increased that muscular contraction 
commences. And it is found by experiment 
that this excitability persists for some time 
afterwaKls. But you must not suppose that 
by the strongest faradic stimulation of a motor 
nerve above the seat of lesion you can break 
through the barrier which is opposing motor 
conduction. That is not possible, and to attempt 
to do it forcibly may be very hannful. 
Rf/hx tfteu. And there is yet another point which you 
must not forget, namely, that by the stimulation 
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of the sensory nerves which the faradic current 
{particularly the faradic brush) produces, the 
motor fibres may be reflexly affected. For, in 
the case of diseased processes in mixed peripheral 
nerves you have to remember that as a general 
rule the motor fibres suffer most, and that 
it is usual to find that, though no efferent 
impulses can pass down the nerve, afferent 
sensory impressiona are still conveyed upwards. 
The powerful stimulus of the faradic brush, trans- 
mitted in this way t« the centres, gives rise to 
centrifugal impulses down the motor fibres, and 
although these cannot break through the obstacle 
to motor conduction if the paralysis is complete, 
jet they are of great benefit, when regeneration 
is in progress, in completing the cure iu cases of 
peripheral paralysis. 

In stimulating the muscles to contract, in ExiiaMttm 
these I peripheral eases, by means of the faradic faradic 
current, you should bear in mind that you may ™"'^- 
readily produce comiderable exhaustion. Physio- 
logical experiment has shown that the exhaustion 
of motor nerves when fnradised increases with 
the frequency of the interruptions, and you will 
therefore arrange your apparatus so that the 
making and breaking in the primary coil are not 
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too rapidly effected. Once a second is about 
the mte at which I like to see the hammer 
vibrate, and you may find that an even slower 
rhythm is sometimes advisable, As to the 
strength of the current to be employed, you 
may take it that what will give a distinct and 
good muscular contraction is sufficient. More 
than this is not necessary and, indeed, very 
atvong Btimulation may be distinctly harmful. 
,2fmruu. In neuritiB resulting from infiummation of or 
pressure on the nerve trunk, when the chronic 
stage is reached, much good may be done by 
means of electrical stimulation. The galvanic 
current with slow interruptions may be used, the 
strength lieing just sufficient to cause muscular 
contraction, and it should l^e remembered that 
if the reaction of degeneration be present, it may 
be necessary to use the anode in order to olitain 
such contraction. If the muscles can be made 
to contract with faradism, that form of current 
is still more useful. I have seen much benefit 
result from faradic treatment even in inveterate 
cases. But you should lay it down to yourselves 
as an absolute rule that such stimulation is not 
to be used if any pain remain after itd applica- 
tion, and, furtlier, that on the appearance of any 
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contracture all stimulatiog electrical treatment 
should at onee be stopped. 

In multiple neuritis, when the acute stage Mviupit 
has completely passed away, galvanic stimulation 
of nerves aucl muscles may uaefuUy be employed, 
and, somewhat later in the case, the faradic 
current may be made uae of. But Iiere also 
care should be taken that no after-pain re- 
sults. 

In acute anterioi- poliomyelitis no electrical AeHuantmcr 

fioliomyeliti*. 

itment will do good in tlie case of those cells 
and fibres which have undergone complete de- 

iueration, nor iu that of the muscles the trophic 
centres of which are thus destroyed. But there 
are always cells and nerve fibrea in which, though 
their function is afl'ected, the process has not 

>ne its full length. In the^e and in the corre- 
'spending muscles partial if uot complete recovery 
is still possible under suitable treatment. For 
such nerves and muscles electrical stimuhitiou 
is of considerable value, but it should not be 
commenced before the second or third week. It 
is best to employ galvanism in the first instance ; 
indeed you may find in many cases that it is 
ouly by galvanism that the muscles can be made 
to contract. Later in the case faradism is more 
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useful. But, inaHinueh as these cases occur in 
children, you have to be very careful in so 
usiug electricity as not to frighten your patient, 
aud it is necessary to commence with very weak 
currents, or indeed to use no current nt ftll, until 
the child has beeonic accustomed to the applica- 
tion of the electrodes. The strength of cuiTeut 
may then be gradually increased, but it should 
be at no time greater in amount than that just 
necessary to cause tlistinct muscular contraction. 
In these cases, however, massage and, still more, 
carefully devised exercises, produce a better effect 
in restoring musclas which have been partially 
paralysed than does electricity. We shall con- 
sider presently how these aids to recovery are 
best applied. 

Progrutive lu progressive muscular atrophy, on the other 
Qifophy. hand, very little good is efi'ected by the use of 
electricity ; but, nevertheless, it is right to give 
that form of treatment a trial in every caae, 
using faradiani if the muscles can thereby be 
made to contract, ur if not, galvanism. But 
you should see that the current employed in 
either case is a weak one, for undoubtedly strong' 
stimulation does harm in this disease. lu bulbar 
paralysis some little beneBti may follow faradisa- 
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tion of the lips, tongue, and palate, but here also 
the currents used should be very weak. 



Too much prommeuce can hai'dly \m given to Uanagt. 
the benefits which result from massage in ctiaes 
of paralysis of the lower motor neurone. By 
this means of treatment, when rightly conducted, 
the nutrition of the tissues, and particularly 
of the muscles, is greatly improved, and the 
return of venous blood and of lymph accelerated. 
How much such .stimulus to blood-flow is required, 
is shown by the bluish tinge and the low tem- 
perature of the paralysed limb. 

In all forms of neuritis and acute poliomyelitis Mtthodiff 

«Mploymmi. 

maasage is very useriil. in no case, however, 
should it be employed until the acute stage is 
well over, and in neuritis care should be taken 
that the rubbing is not made over inflamed nerves. 
The treatment should be begun gently, light 
friction being applied in the first instance. Later 
on in the case kneading movements may be made 
use of, which, in cases of traumatic and pressure 
neuritis may ultimately Ije perfoimed with the 
full force of the operator. I have repeatedly seen 
great good result in this affection from massage 
which was distinctly painful. In multiple neuritis 
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a position of hyper -extension. The extensors 
are thus relaxed and allowed to shorten. In this 
condition they may l)e stimulated by faradism 
and carefully kneaded and beaten. Recovery of 
nuiscles which have been paretic for years may 
thus be brought about. The same principle 
applies to all cases of partilysis from lesion of the 
lower motor neurone where, from uuopiiosed 
action, a sound muscle group has passed into a 
state of contracture.' 



There remains for consideration the nioat 
powerful stimulus of all and the most natural, 
itawviM, namely, Exercise. When the muscles which have 
been paralysed begin to recover the power of 
voluntary movement, when the motor fibres begin 
again to conduct impulses from the cortex, such 
voluntary movement should be encouraged. As 
the days pass you may add to the usefulness 
of such voluntary movements in promoting the 
return of power, by opposing reaistance with your 
hand to such movements — a resistance which 
should be gradually increased from day to day. 
'aifmnoHUui. A little later in the case gymnastic exercises may 

I This metlicHl \» w«l) deecrib«d by Tubby and Joues, Modem 
Methods in the Surgery of Parol i/sis, ji, JtS. London (1003), 
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be attempted, the variety prescribed depending, 
of coui'se, on the group of muscles which you 
desire to have exercised. It is in such cases 
that the various forms of Zander's apparatus are 
SO useful But in all these voluntary exercises 
very great care should be taken not to fatigue 
the patient. 

In all severe caSes of neuritis and in polio- omtrnciur* 
myelitis you have to guard against the occurrence 
of contracture, and to the importance of this we 
have just alluded. In the so-called rheumatic 
facial paralysiB it is very apt to show itself If 
it does so, all electrical treatment should at 
once be given up and massage substituted. The 
affected muscles should be rubbed between 
fingers placed inside the mouth and outside on 
the cheek. The use of a wooden ball held inside 
the mouth, over which the nyiscles may be 
rubbed, is recommended by some. In cases of 
multiple neuritis it is very important that the 
feet be not kept continuously in an extended 
position. The pressure of the bed-clothes, which 
favours this, should be removed by means of a 
cradle, and the feet should be kept at right 
angles to the legs by a properly adapted sand- 
bag or by light splints. Twice a day thorough 
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paBBJve movements of the aakle-joint should be 
carried out, arid, if there is uny tendency to 
contracture at the kuee, contiuuous extension by 
weights may be required. In poliomyelitis the 
same precautions have to be taken if the foot is 
affected, and the child should not be allowed to 
lie for long with the knee-joints flexed. 

In relation to paralysis from lesion of the 
lower motor neurone one or two things remain 
to be said. These, it is true, he more within 
^1^*'^ the purview of the surgeon than of the physician. 
But since the decision as to wlicther operative 
interference is likely to be useful and, if so, 
what measures are necessary, must rest with the 
physician, we may couBider the question here. 
In doing so it will probably be beat to take as 
our example the results of acute anterior polio- 
myelitis, as ca^ea of this kind are more likely 
to be encountered than those other conditions 
which necessitate similar interference. 

Of all these measures the most important and 
useful is that known as tendon -transplantation. 
The operation consists essentially in replacing 
the action of a paralysed muscle by that of a 
healthy one. The tendon of the latter, either 
in part or in whole, ia attached to the tendon 
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of the paralysed muscle, and in this way the 
sound muscle replaces, to some extent at least, 
that which has been lost. So far as T know, this 
method was first described in 1881 by Nicoladoui,' 
who in the following year successfully operated 
on a case of pes calcaneus, attaching the perouei 
to the stump of the tendo achillis.'- Since that 
dat« the operation of tendon-transplantation has 
been practised by many, with generally satis- 
factory results. The method admits of many 
variations^ according to the particular anatomical rartoii** in 
relations of the muscles involved. Lange,' for 
example, has succeeded in adding to the length 
of the tendon, where that was necessary, by 
attaching sdk threads. In this way he united 
the cut ends of the biceps of eemitendinosus to 
the tibia by an artificial tendon of silk, and so 
replaced the paralysed quadriceps. The varia- 
tions in these operations are, as you may readily 
conceive, very numerous, A good description 
of the technique of these is given by Tubby and 
Jones,* to whose excellent work I may refer you 
for details. 

Arch. /. htin. Ckir. 



' NiooUdoni, "Ueber den Pes calcwieua,' 
B<L 26 (1881), S, 407. 

* Wienfriiud. Ptmm (18S2), 9. 829. 

* Laiige, *' Weitere Eiikhningen Uber seidene Selineii/' 
lud. ffvcK. (1902), S. 10. * Ijoc. cit, 
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Let us suppose that a case of acute poMo- 
myelitis of old standing cornea to be dealt with, 
What is the duty of the physician ? Clearly 
the first thiug to do is to study the individual 
case carefully ; to find out what particular niove- 
ments are defective — what individual muscles 
are paralysed. Sometimes all the muacles act- 
ing on a joint are completely paralysed, and 
then there can, of course, be no question of 
tendon-transplantation, though it may be for the 
advantage of the patient to produce a more or 
less complete ankylosis. But as a rule this is 
not the case, and you will find that the paralysis 
is limited to a group of muscles or to certain 
individual muscles of a group. You will test 
the electrical reactions of all the muscles con- 
cerned very carefully, ascertaining which remain 
sound, which are completely paralysed, and 
which have potentiality of recovery, In decid- 
ing what it is possible for the surgeon to do so 
cfmeeof as to Utilise what is left of muscular power and 
^MMQje to restore the lost balance of force at the joint in 
question, you have to exercise a careful judgment 
80 as to regulate the amount of power you are to 
have transferred from, say, a flexor action to an 
extensor. In choosing the muscle which is to 
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be utilised to reinforce that which has been 
paralysed, certain general principles ought to be 
followed It is clear, for example, that the moat whkhaftt^ 
satisfactory result will be obtained from a muscle *'' 
which normally pulls in a line and direction 
parallel to the pull of the muscle which has 
become paralysed. Further, it is well, in most 
caaes, to employ a member of the same muscle 
group, if such can be found in a healthy 
condition. Obviously, for physiological reasons, 

fsuch an arraugemeut renders the subsequent 
movements of the joint more easy for the patient 
to learn. On the other hand, if you are com- 
pelled to use, say, a flexor muscle to reinforce a lu-aiMatum 

I paralysed extensor, the patient, after recovery 
from the operation, is obliged to learn the new 
movement very carefully. This he hag to do by 
the vicarious aid of the neurones of sight, very 
much in the way I shall have to describe fidly 
when dealing with the treatment of tabes. No 
doubt the difficulties of the patient are thereby 
iocreased. But he usually overcomes these 
difficulties, and in some cases it is even of 
advantage to use a muscle of a group of 
antagonists, because in that way you lessen the 
opposition and allow the balance of power to be 
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more readily restored. In do case of tendon- 
transplantation can the normal joint-power be 
fiiUy restored, but very often a useless and 
troublesome limb may be made distinctly useful 
in the daily life of the patient. 

Another surgical measure, the propriety of 
which we have oticoaionally to consitler, is that 
of suturing a healthy motor nerve trunk to one 
which has become paralysed, and, by this nerve 
anastomosis, restoring function in the muscles 
which have become paralysed. This operation 
has been performed several times of late years 
in connection with facial paralysis,' the nerve 
selected for anastomosis being either the spinal 
accessory or the hypoglossal, the latter by 
preference. The results seem, on the whole, 
encouraging. 

' See iia|)er by li«ll»ji<,-ci 4ud Purree Stewart, British Mciieat 
Journal, 1808. 
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OS THE TREATMENT OF PARALYSIS RESULTING 
FROM LESION OF THE UPPER MOTOR NEURONE 

The npper motor neurone^ — Its degenerations — -Primary lateral 
sclerosis — Symptoms of paralysis of this neurone — iafau- 
lile cerebral poralyaia — Myetilis — Ataxic paraplegia— Dia- 
seminated seleroeifi — Cerebral hiemorrliag«. 

The cells of the upper motor ueurone, with their AiraHowtetu 
protoplasmic processes or dendrites, lie, as you motornevnmc. 
know, in the motor area of the cerebral cortex. 
The axones or axis-cylinders of these cells pass 
down the motor tracts, traversing in turn the 
internal capsule, the cerebral peduncles, the pons, 
the medulla oblongata (where the majority cross 
in the decusaation), and the pyramidal tracts of 
the spinal cord — some, however, being diverted 
to the motor cerebral nuclei. They end iu 
arborisations round the cells of the lower neurone 
in the anterior horns of the cord, and in the 
corresponding nuclei of the motor cranial nerves. 
Through this long course the upper motor OMir**, 
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neurone is exposed to many fonna of injoty. It 
may be attacked as a whole by the toxines of 
disease, but more usually the lesion which affects 
it is somewhat localised. The cells in the motor 
cortex may be destroyed by meningitic processes, 
by polioencephalitis, by cortical haemorrhage, by 
thrombosis or embolism with subsequent soften- 
ing, by the pressure of tumours, and by other 
like causes. lu the ueighbourhood of the in- 
ternal capsule, the seat of election of cerebral 
hiemorrhage, the fibres of the motor tract, — that 
is, the tixones of the upper motor neurone, — may 
be torn and compressed by such bleeding. Or 
hfemorrhagas or tumours at lower levels, in or in 
the near neighbourhood of the pons or medulla, 
may seriously implicate the upper motor neurone. 
Similarly, as the axones stretch their long way 
down the cord they may be afl'ected by local 
processe'i there. The pressure of broken, dis- 
located or diseased vertebrae, spinal meuingitis 
myelitis, tumours, haemorrhages, may, one and 
all, produce paralysis by involving the upper 
neurone. And, in both brain and cord, dia- 
seininated sclerosis may cut the pyramidal tracts 
here or there with resulting paralysis. 

And, just as in the case of the lower neurone, 
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the trophic influences which detennine the nutri- DtgmerMwfh^ 
tion of the whole unit proceed from the cell, so 
in the case of tlie upper. Any disease which 
destroys the cell in the cortex causes the neurone 
as a whole to degenerate, and thuB we have a 
descending degeneration of the axones of these 
cells — that is, of the motor or pyramidal tract in 
the brain, medulla and cord. Any one of the 
lesions just mentioned which cuts the axone 
causes the peripheral part of that fibre to de- 
generate, because it is thereby separated from 
its nutritional centre, the cellin the motor cortex. 

As to the so-called system diseases of the cord A>«(n« 
m which the upper neurone is atlected, such as 
primary lateral sclerosis, amyotrophic lateral 
Efclerosis, ataxic paraplegia, I think that you wiD 
understand their position and etiology best if 
you consider them not as cord lesions but as 
lesions of the upper neurone. A toiine may so 
deeply affect the whole neurone as to cause de- 
generation of the cell with its dendrites, the 
axone and its arborisations — the whole unit in 
fact. If such a process go to the length of com- 
plete degeneration, traces of such degeneration 
would be found after death in the cortex, in the 
internal capsule, in the peduuelea, pons, medulla, 
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and down the whole length of the cord. But in 
some cases the process does not, at first at any 
rate, go to this length. If you have merely so 
much disturbance of the functions of the cell as 
will lead to an impairment of its trophic influence, 
of its nutritional power, then that part of the 
neurone which is most difficult to uouriah — that 
is, the part furthest removed from the cell^will 
stifler moat and will first show signs of degenera- 
tiou. Hence it is that in some cases the de- 
generation is found only in the cord, and often 
low down the cord, in the furthest extremities 
of the upper neurone. In this way you may 
explain to yourselves the method of origin of 
those cases of disease in the cord, in which the 
pyramidal tracts there are affected without there 
being any trace of visible degeneration in the 
parts of the upper neurone situated within the 
'Twffcfcrtos*. brain. Either the severity of the poison was 
not sufficient to destroy the neurone as a whole, 
or sufficient time was not given it to develop its 
full effect before the patient died. It produced 
only 80 much depression of vital action in the 
cortical cell as to lead to degeneration of the 
more distant part of the axone — that is, de- 
generation of the motor strands in the cord. 
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In all likelihood, however, certain of the de- 
generations seen in the pyramidal tracts {and 
indeed some of those met with in other tracts 
also) are not to be considered as toxine lesions. 
They may, in some cases at all events, be SaHt/neniU 
regarded as the result of a slow decay of the 
neurones concerned, from exhaustion of vitality, 
rather than as a toxic manifestation. You know 
&om your general experience and observation 
that many men show degenerative changes 
in their blood-vessels before they have reached 
that period of life at which such changes are to 
be expected. A similar early senility may be met 
with in connection with neuronic systems, and 
in some cases it seems likely that motor tract 
degenerations are of this nature. This hypo- 
thesis has been discussed by Mott and Tredgold 
in a very interesting way.- 

There seems to be so much confusion regarding PritiuKy] 
the disease known as primary lateral sclerosis, tdavng. 
that I am tempted to enter into some short 
discussion of the subject here. The group of 
symptoms which form the clinical picture of 



' Mott and Tredgold, "Some obaervAtiona on pnmatj degeneration 
of th« Motor Tract," ■firraiw (1902), p. 401. 



138 



PARALYSm OF 



fiftBTded 



spastic paralysis was first described by Charcot in 
tlie year 1874,' and almost immediately thereafter 
by Erb.- These consist of a slowly advancing 
paralysis or paresis, chiefly of the legs, accom- 
panied by stiflness and rigidity of the muscles, 
by marked exaggeration of the deep reflexes and 
usually by Babinski's sign. No form of sensa- 
tion is affected, there are no vaso-motor or trophic 
changes, no genito-urinary or rectal troubles. 

Charcot suggested, with great ocuteness, that 
this group of symptoms must be due to lesion of 
the pynimidal tracts — au opinion which Erb 
shared ; but neither of these great clinicians had 
liad at that time an opportunity of examining 
the cord from a pure case of this description. 
The disease is a very chronic one and does not 
threaten life, and death is usually due to some 
intercurrent aflection. As a rule the lesions 
found are complicated, and do not correspond to 
the theory of pure lateral sclerosis. Many in- 
deed deny that such a disease exists. 

The recorded cases which have, in their 
morbid anatomy, proved to be nearly pure 



' Cliftrout, " Lefoiiii clmiquesiurlea MnlkdiesdnSyBtimeNtrveux/' 
ai r. ii, fsse. 3. Ttris, 1874. 

' Erb. Btrlimr l-liii. H'oekttuehr. Joly 1876 ; &atl in Vireh. Artk, • 
IW. 70, Heft 2, June 1877. 
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examples of primary lateral sclerosis are very 
lew in nmuber. The fiiet is that of Morgan 
and Dreaehfeld,' in which there was distinct 
degeneration of the pyramidal tracts in the cord 
extending up to the medulla, and apparently no 
other lesion. But, when the specimens were 
more completely examined, Dresclifeld" found 
that there was also some degeneration in the 
cells of the anterior horns, Strumpell's case' 
was likewise a nearly pure example of lateral 
sclerosis, but in it also there was some degenera- 
tion of the cells of the lower motor neurone, so 
that it also must be considered as a case of 
amyotrophic lateral sclerosis. In the year 1896 
Dejerine and Sottas* published the case of 
an alcoholic who had, during life, exhibited 
sjrmptoms of spastic paralysis. The pyramidal 
tracts were degenerated from the upper end 
of the cord downwards, but there was also 
dome degeneration in the posterior columns. 

' Morgan and Dreaelift-ld, " Idioimtliic literal acletmis," British 
Mtdieai J(mrHai, .fan. 1881, p. 152. 

' PiMchfeld, Journal of AmUomit and Fhysiology, toI. xt. {1881) 
p. filO. 

* Stnlmpen, " Ueber elaen Fall . . , mit den Symjitntnen ejuer 
sllgemeinen sputuclicn Liihntung," D. Zeil.f. NervtnJieiik. Ud. &, May 
I69«. 

* Dejerine aud Sott&a,"Stir ti» cas de p&r*pUgie spaamodique, " 
•tc., Areh, dc Phifsialogic funmniU tt p^hologique, vol, Tiii. (189(3) 
p. «30. 
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A more recent ease is that recorded by Ida 
Democh ' from Hitzig's clinique in Halle, in 
which the symptoms duriog life were those of 
typical spastic paralysis in an alcoholic. After 
death there was found degeneration of the 
pyramidal tracts in the cord, but there was also 
slight degeneratiou of the columns of GoU, and 
fi liydromyelia towards the lower end of the 
coi'd. Probably this case approaches as nearly 
as any yet met with to the pathological findings 
which ought theoretically to characterise primary 
lateral sclerosis, The condition of hydromyelia 
probably did not give rise to any symptoms, and 
the slight degeneration noted in the columns 
of Goll is not uncommon in chronic alcoholics. 
Erb in a recent paper"' cites a few other cases of 
this kind, making eleven in all 

One hears sometimes the diagnosis of primary 
lateral sclerosis made during life, but probably in 
almost every ease this diagnosis is wrong. Pure 
instances of the affection must be of exceeding 
rarity. In truth the clinical picture of spastic 
paralysis, which is a very well defined one, may 



* h\% Democh, "Eiti Bcitrux /ur Lehre von tier spaatisolien ^pintil' 
]i»riilyse," Arch./, Paydiintrif iDid jVerv<»kTaiU:h. Bd. 33, 1000, 

^ Erb, " Uelisr die cptvstische unii die nypUilitische 9pinal|iai alysp," 
etc. n. ZeCl./. KerntnAeilkundf,, M. '23 (1903), S, 31", 
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be encountered at tlie early stage of several 
different diseases, among which may be men- 
tioned amyotrophic lateral sclerosis, ataxic 
paraplegia, myelitis, syringomyelia, disseminated 
sclerosis, and neoplasm of the cord. In the 
majority of such cases the diagnostic signs of one 
of these lesions will appear subsequently. Verj'' 
aimilar symptoms may also occur in hysteria. 

You will remember that in speaking of the cunkai »igns 
lower motor neurone it was pointed out that iwh o/the 
whatever part, of that neurone was affected the "^-^ '^'^ 
resulting phenomena were essentially the same. 
A like rule holds good as regards the paralytic 
symptoms produced by lesion of the upper 
neurone. Whetlier the neurone is attacked as a 
whole or whether the axonea are involved at some 
particular point in their course down the motor 
tract, the essential* signs as regards paralysis are 
the aama These signs ai-e, briefly, as follows : — 

The muscles involved are withdrawn from the 
influence of Will ; they are paralysed. But, in 
contrast to the condition which obtains in the 
case of the lower neurone, the paralysis here is 
spastic, the tonus of the muscles Is increased, the 
deep reflexes are exaggerated, Babinskis sign 
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shows itself, clonus is often present, and there is 
a strong tendency to contracture. On thes«, 
taken together with the history of the case, the 
diagnosis is based, and without going further into 
the matter, it may be said generally that there 
is seldom any great difficulty in determining 
whether or not the upper motor neurone is in- 
volved in the lesion. What the seat of the lesion 
may be, and of what nature it is, are points which 
can only be settled by careful consideration of the 
Hymptoms as a wholej their order and mode of 
onset, the age of the patient, the condition of 
other organs, etc. The question of diagnosis does 
not, however, concern us here. 



Tfmtment. As regards treatment it may be said, speaking 
generally, that lesions of the upper motor neurone 
are less amenable to treatment than are those of 
the lower. The upper neurone is of later develop- 
ment than the lower, more specialised, more deli- 
c&te, more susceptible of injury and less capable 
of repair. Still, in mauy cases, treatment doea 
great good, 

j?mmw? .if If the cause of the lesion can be determined, 
you will, of course, seek as far as may be to re- 
move it. This point has been fully considered in 
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a former lecture so far as relates to the toxines 
of disease, to alcohol and to metallic and other 
poisons. In this connection you will recall the 
case of a man whom some of you saw, who 
was suffering from the results of chronic lead- 
poisoning, the poison having attacked the upper 
motor neurone. When we saw him for the 
second time, after he had been under treatment 
for some months with a view to removal of the 
lead salts from his tissues, we found that bis 
spastic symptoms had disappeared. 

The toxines of influenza, rheumatism, tubercle Toxina. 
and syphilis, and of many other infective com- 
plaints are apt, especially in neurotic subjects, 
to attack the upper neurone. These demand in 
each case appropriate treatment. I have, for 
example, seen symptoms from the side of the 
upper motor neurone disappear after the removal 
of a tubercular testicle. And if you recall the 
nature of the lesion in many cases of infantile 
cerebral paralysis, that will remind you that the 
upper motor neurone may be attacked by tosine 
processes of unknown origin, and probably there 
are many varieties of these. 

The treatment of those cases of infantile ^i^««<'^ 

eefeortU 

cerebral paralysis which arise from the action of pamiygu. 
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some toxine on the motor cerebral cortex, is no 
more satisfactory than that of the corresponding 
lesion of the anterior horns of the spinal cord. 
The patient as a rule comes under observation 
only after the cortical destruction has gone its 
full length. The paralysis, which usually affects 
one side of the face, one arm and one leg, but 
chiefly the arm, tends to improve somewhat in 
the mouths which follow the occurrence of the 
lesion, and this improvement may be aided by 
massage. Beyond using cod-liver oil and tonics 
(among which strychnine should not be included 
in the cases in question, at least in the early 
stage) medicinal treatment is of little avail, 

After the acute stage has completely passed 
away, I have seen some good follow the practice 
of tying up the healthy arm so as to force the 
child in his play to practise moving the affected 
hand. In this way he gets back some of the 
power which he had lost, and it is not too much 
to imagine that fresh centres may thus to some 
extent be educated to take on the work of those 
which the toxine has destroyed. Carefiilly 
devised gymnastics will also do good^ but they 
must not be so protracted or so energetic as to 
produce any considerable fatigue. 
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Aa mediciae can do so little, may we look to 
surgery to help us in these very hopeless cases 'I 
Certainly iu mtiuy instances of the cerebral 
hemiplegia and diplegia of infancy, a little 
can be done by the aurgeon to make life more 
tolerable and easy. I do not here deal with the SHrgieai 

r 1 -1 • 1 I • 1 !> trtnttufnt. 

question of the epileptic attacks which so often 
show themselves. These will be considered in 
the succeeding lecture. But, apart from this, 
ill some cases of infantile cerebral hemiplegia, 
where there is thickening of the membranes and 
scarring of the cortex, the operation of trephining TrfpMmng, 
may do good. I have seen some little benefit 
follow this procedure in one or two cases. Much 
improvement can liardly be expected. 

In regard to the limbs there are also 
possibOities of considerable iraprovement from 
surgical interference. Indeed, in many cases, 
operation may render a useless limb tolerably 
useful. The principles on which operative inter- 
ference rests are very much the same us in 
acut€: anterior poliomyelitis, and these 1 have 
sufficiently detailed in the last lecture. In the 
spastic conditions with which we are 
dealing, the contracture of certain muscles ^,duim. 

causes such stretching and elongation of their 

L 
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antagonists that these latter muscles are placed 
under conditions which render their uutrition 
difficult and their restoration to normal function 
impossible. The surgeon can relieve the spastic 
r«.Dtofly, contraction by careful tenotomy, and after this 
has been performed the antagonists may be 
restored to function by means of massage and 
faradism. In Little's disease, for example, you 
remember how firmly the muscles of the calf are 
contracted, so much so indeed that the child 
walks on tip-toe, being unable to bring the heel 
to the ground. The extensors are thus very 
much stretched and elongated. If, now, the 
Division of tendo achUlis be divided and tlie foot brought 

tend« ocMliia. . , , • i i i i 

to a nght angle with the leg, these extensors are 
relieved, and, by massage and faradism, they 
may be brought back to a fair strength and 
vigour. In a similar fashion the contractures 
which determine the extreme adduction we so 
often see, may be dealt with. For details as to 
the procedure and as to the possibilities and 
Trmi„nt,a,ii- Umitations of tendon 'transplantation in these 
cases, 1 refer you to the useful book by Tubby 
and Jones ' which T have already mentioned. 
Of coui-He, only certain cases are suitable for 

' Modem Methoda in the Siurgtry ^ Parttlijeis, London, lfO$, 
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tliese operations on the limbs. They should not oiwkhi- 
be attempted in cases in whicli there are 
athetotic movements, or frequent fits, nor where 
the patient's mental capacity is so low that he 
is unable to learn and practise the movements 
necessary to be taught after such operations. 

Some further remarks as to the subsequent 
treatment of these eases will be made towards 
the end of this lecture, when we come to con- 
sider the after-treatment of spaHtie paralysis 
generally. 

Myelitis, another disease in which the upper Myenti*. 
motor neurone suffers, its axones in the cord 
being involved in the inflammation, is ako in 
almost every case, if not invariably, the result of 
the action of micro-organisms, or their toxines. 
Syphilis is very commonly the cause, and in vamatwn ,./. 
such cases the myelitis usually comes on within 
two yeai-s of the date ou which the primary sore 
showed itself. Singer/ for example, notes that 
out of nineteen consecutive cases, fifteen had 
recently had syphilis and one had probably 
suffered from that malady. This quite coincides 
with the results of my own observation. 

' H. Jy. Singer, "The pathlogy of so-called acnte myelitis," Brttin^ 
toL SS (190S}, p. m2. 
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When the myeUtie symptoina appear in a 
person the subject of sypliilis a vigorous course 
of atitiayphilitic treatment should be commenced 
at once, and it is ueceasury to push the adminis- 
tration of mercury as rapidly as possible. Hypo- 
dermic administration of the drug finds its proper 
use in acute cases of this kind, as indeed I have 
told you in a former lecture. 

Apart from syphilis, the cord may be invaded 
and myelitis started by various unkowu toxines. 
Among the micro-organisms of known character 
whi(;h have been proved to act in this way may 
be mentioneil the following: — Streptococcus, 
staphylococcus, pneumococcus, influenza bacillus, 
bacillus coli communis. This microbic origin of 
myelitis would suggest that a serum treatment 
is that likely to be of most avail in such con- 
ditions. There is, however, only a small number 
of such serums available, and eyeu those which 
are procurable have shown tliemselves to be 
useless in these eases. Even in that myelitis 
which can be produced in animais by inoculation 
of the spinal meninges with cultures of known 
organisms, and therefore under conditions in 
which serum therapeutics can be most favour- 
ably carried out, uo curative result lias been 
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attaiued, Marinesco,' for example, experiment- 
ing with streptococcus iu this way, found that 
even when the culture and the anti-atreptococcua 
.■i.erum were given together (he used Marmoreek'a 
aeriun) no very evident effect was produced, 
save perhaps that the animals so treated did not 
die quite so rapidly as the control animals did. 
The future will, however, almost certainly place 
iu our hands the means of carrying out satis- 
factory serum treatment in cases of myelitis. 

But, while awaiting and expecting the advent ium and 
of a senes of satistactoiy serums, we must m the 
meanwhile continue to treat eases of myelitis on 
the old and erapirieal lines. Absolut* rest in 
bed is of couurse essential, and the patient should 
not lie on his back. This would make tlie spine 
the most dependent part of the body — an un- 
desirable position for an inllamed organ. He 
should rest either in the prone posture or on 
one side or the other Certainly, in all acute 
cAses of this description, the patient .should be 
placed at once on a water-bed. This may avoid, 
and wUl in any case lessen, future trouble from 
trophic disturbances — bed-sores and the like. 

' HaritiMC<t. "Nature et tmltorncnt do U my^lite aigue," JTouc. 
Jaemogn^i* de la Saipitnirt:, Noveni^ver to Deo«niber 19(Xi. 
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Af the commencement of an acute myelitis acme 
good may result from givmg the patient a 
vapour bath, but this should be done in lied 
and without any unnecessary movement. The 
bowels are to be freely opened by means of a 
dose of calomel, and some observers have seen 
benefit follow the application of leeches over 
the spine. The method of lavage of the tissues 
by means of rectal irrigation, previously de- 
scribed (p. 49), may be tried in acute myeUtis in 
the hope of washing away some part at least of 
the toxines which are being formed. 

The diet during the acute stage .should be 
that of fevei-s generally. As to medicines, it 
18 usual to give mercury iu some form, and 
salicylate of sodium may occasionally be of 
benefit. Ergot has beeu given iu these cases, 
but I have ue\'er seen any benefit follow its use. 
In the later stages iodide of potassium should be 
used. But the medicitml treatment of myeUtis 
is very unsatisfactory and disheartening. 

Attention to the condition of the bladder is 
of the highest importance in all cases of myelitis. 
If there be retention of urine, a catheter ought to 
be passed, and the bladder thoroughly emptied. 
It is likely that the instrument will require to be 
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used very frequently ^ and the moat scrupulous 
care must be taken to avoid tlie introduction of 
orgnnisma It should be remembered that in 
cases of myelitis the mucous membrane of tbe 
iirmary tract has much less vitality and resist- 
ing power than in the normal condition, and is 
therefore more easily infected during the opera- 
tion of passing a catheter. If cystitis does occur, ci/simi. 
and even in most careful hands this complication 
sometimes arines, the bladder should be washed 
out at least twice in each twenty-four hours 
with some antiseptic solution. Borucic lotion 
(gr. 10 to the ounce) does very well, or solu- 
tion of quinine ; or very diluted perchloride of 
mercury solution may be uaed. But in these 
cases you ought always to give antiseptics by 
the mouth at the same time. I have usually 
employed boracic acid or salol for this purpose. 
These appear to give the best results, but I have 
once or twice seen marked benefit follow the 
iidmiuistration of urotropine. Tliis substauce, 
which is more correctly designated as hexamethy- 
lene-tetramine, is believed when it reaches the 
blood to break up into ammonia and formalde- 
hyde. The latter, which is of course a strong 
antiseptic, passe.s into the urine. 
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itf,i.i,o,a. Another very important point is, by careful 
uursiug, to avoid the formatioii of bed-sore«, 
from which indeed many patients die. The readi* 
uess with which such sores form on tlie sacral 
region and at other parts where pressure comes, 
is to be exphiiued partly on tlie ground of the 
lowt vitality of the skin and partly by reason of 
the fact that the patient cannot feel that the 
pressure has at any time been too long continued, 
and cannot turn so as to relieve that pressure. 
The skin also is moist with decomposing perspira- 
tion, and is apt to be soiled with urine und 
fffices, espenially if the evacutitions are iuvohni- 
ttiry. The nurse who is careful to avoid this 
distressing complication will see that her patient 
is placed upon a water-bed, and that the bed linen 
and the night-dress of the patient are frequently 
changed. She will see that he is turned from 
time to time from one side to the other. She 
will wash the skin of the back at least twice a 
day, and, after thoroughly drying it, will rub in 
some strong spirit, dustin*,' it over, finally, with 
horacic acid powder. If necrosis of the skin does 
take place, and this will sometimes happen even 
with the beat uursiug, the slough should be 
kept dusted with iodoform until it separates. 
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After this the sore is best dressed witli boracic 
lotion. 

It may be well, at this point, to remind you 
that disease of the upper motor ueuroue does 
not of itself give riae to vaso-motor, or trophic 
symptoms, or to incontinence of urine and faeces. 
It is only when, as in myelitis, the l&sion passes 
to other parta of the central nervous structures 
that we see added trophic changes in the skin» 
muscles, joints, etc,, vaso-motor disturbances, and 
tdadder and rectal troubles. 

Pain in ucute myelitis usually yields to the /''■>''. 
action of phenacetiu. In such cases it is prob- 
ably l>est to give that drug in combination with 
salicylate of sodium and sulphate of quinine. 
When the pain is not stilled by these remedies, 
it may be necessary to give morphia. Another 
very distressing symptom is. that of twitching MuscaUir 
and jerking of the legs. Bromide of potassium 
usually helps this, and sometimes atropine is of 
service. If the patient is in a state to allow of 
his being lifted from bed and placed in a warm 
bath he will experience great relief. • If the jerk- 
ing is severe and incessant, the administration of 
morphia may become necessary. 

When the disea.se passes out of the acute 
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cKrmM into the chronic stage the possibilities of favour- 
ably iutlucucing its progress do not increase. 
Oceaaional courses of iodide of potassium are 
indicated with the object of promoting phagocytic 
action and of removing the exudation, A certain 
amount of good may be accomplished by means of 
massage, and in the case of siicti muscles as still 
possess some possibility of voluntary movement 
faradism may be advifiable. Otherwise all we can 
do is to maintain the nutrition by giving plenty 
of lig!>t food and by general tonic treatment. 
The patient should lie encouraged to spend as 
much time in the open air as he can. Grnduatecl 
exercises are of some service, but their poten- 
tiality for good is very mmrii less in cases of lesion 
of the pyramidal tracts than it is where, as in 
tabes, the lesion is one affecting the centripetal 
co-ordinating apparatus. The reason of this is 
clear. In the latter case there are, as will be ex- 
plained later, alternative neurones which may be 
brought into vicarious use. In lesions of the 
pyramidal tracts no alternative paths are at the 
disposal of the organism. 
'Attt^ejHtrtf- In ataxic paraplegia, in whicii degeneration 
'*'""■ of the centripetal neurones conveying muscular 

sense is added to thai of the pyramidal tracts, 
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the evidence of toxic action is very strong. Con- 
sequently, in this malady, especially if the case 
be seen at a comparatively early stage, efibrts 
to obtain the elimination of toxines should be 
strenuously made ou the lines detailed in Lecture 
II. In the later stages of the affection some 
benefit may result from those graduated exercises 
which will be described when we come to consider 
the treatment of locomotor ataxia. 

Disseminated or multiple sclerosis, like mye- vmmiJu^ 
litis, has in all probability a micro -organismal 
origin in most cases, but it may also occur as the 
result of the action of certain metallic poisons 
such as lead. Alcoholism also is one of its causes. 
Aa the patches of sclerosis inv olve the axones of 
the upper motor neurone at some point or another, 
and usually at many points, a word may be said 
here as to its treatment. Clearly if you can find Hn,u>»tj .,/ 
evidence that lead or some similar metal is acting, 
your line of treatment will be evident. The same 
may be said of those cases in which syphilitic 
infection has preceded the attack. 

But in those instances in which there is no 
evidence of such causes, the treatment is not in 
any sense hopeful or satisfactory. Of the drugs ttrmg*. 
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used, that vvliich seems to do moat good is uitrate 
of silver, und I have rertninly seen benefit follow 
its admiuistratioii. Prolonged courses of arsenic, 
in increasing doses, are said Boraetimea to influence 
the disease favourably, MuUcr, in a recent work ' 
on multiple sclerosia, states that he has used 
with some benefit a combination of arsenic, 
strychnine, quinine, and iron. A suitable pill of 
this kind may l>e prescribed as follows : — 

H Addi iirseii, gr. yj^ Vo 
Bxtr- uuciB vom.. gr, j^-jj 
Quiu. hydroclil. 
Ferri lact. aii gr. i' 
Ext, gent., q,s, 

1 have lately seen distinct iniprovement follow 
the use of static electricity in early cases of 
multiple sclerosis. But in connection with all 
these forma of treatment it has to be remembered 
that the disease is apt to show periodic remissions, 
and that what improvement takes place may not 
be due to treatment. 

The patient HuHering from multiple sclerosis 
ahoiild be advised to lead as easy and equaVile a 
life as may be possible to him, to maintain his 
nutrition at a Jiigh level, to winter in a mild 

' Miiller, UU multiple Skterwt ffel Gtkirnt Uttd Ittiejcm^markx. 
Jo DA, 1001. 
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climate if he can, and to avoid atraiu of all 
kinds. Excesses in venere are speeially harmful, 'Unrmi 
and alcohol should be f^paringly used ; indeed, 
having regard to the sensitiveness of the upper 
neurone to this drug, the patient would be safer 
if he abstained from it use. 

Gowers has shown that pregnancy and labour 
are apt to accelerate the progress of dissemi- 
nated sclerosis, and female patients should, wlieu 
necessary, be informed of this risk. 

Let us turn now to the more mechanical side RfSHtu oj 
of the question and consider the results of pressure ^^^^^ 
on the upper motor neurone. It is to be remem- 
bered that the whole length of that neurone, in 
the adult at any rate, lies in a cavity surrounded 
by bony walls. It disci's esaeutially in this 
respect from the lower neurone, the greater part 
of which is situated in the soft tissues. Within 
the skull or the spinal canal any tumour, or any 
eft'usion of blood or serum, may give rise to 
pressure sufficient to compress the upper motor 
neurone and interfere with its functions. 

The effects of increased intracranial pressure &tdiUM 
are strikingly seen in cases in which that pres- 'i^l^2,M 
sure arises suddenly. The simplest example Qfi*^**""*' 
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head and neck. If the diagna^is is certaiQ aod 

if there are signs of a continuicig hjemorrliage. 
and if the site of the lesion is the usual one, it 
Vumprt*no<- may Ije advisable to compress the carotid artery 

^ earotui 

„fttr^. in order to diminish the rate of the circulation 
and lower the blood-pressure, and so allow of 
clotting and the arrest of haeraorrhage. It may 
even be advisable to ligature that veaael in special 
cases, as in one recorded by Dercum and Keen,' 
where this procedure produced very satisfactory 
i-esulta. I cannot, however, apeak from experience 
with regard to the results of tliis operation, never 
having seen my way clear to recommend its per- 
formance. Perhaps the admiuiiitration of chloride 
of calcium would accelerate tlie clotting of the 
blood in these cases. In animals at any rate it 
appears to have a marked eH'ect in this direction. 
It has been pointed out that the cause of the 
coma in such eases is in all probabihty ansemia of 
the cortex resulting from hicreased intracranial 
pressure. This pressure not only causes coma 
but also injures other parts of the brain which 
have not been directly destroyed by the hae- 
morrhage. The blood-pressure and consequently 

' Dercum and Ke«D, "Two caae» of lugiavescent Cercliral Ha;- 
murrliage treated Ijj ligation of tlie commDii carotid artery," Journal 
(^Nercom and AfetUal JJixau, vol. xix,, (18U4) p. &8(S. 
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the intracranial teusiou can be considerably 
reduced by free purgation. For this purpose Pur,i,<ti>m. 
croton oil or calomel may be usefully employed, 
and the lower bowel may be emptied by means 
of an enema. 

By far the quickest and most eflectual way BuxMt-uuing. 
of reducing the intracranial tension is by blood- 
letting. Venesection, formerly so much employed, 
has fallen into au unreasonable disrepute. He 
who is bold enough to abstract blood in suitable 
cases may see the coma shortened and the general 
symptoms ameliorated. But before proceeding 
to abstract blood either by opening n vein or by 
the less objectionable method of applying leeches 
to the neck, he must firet of all make a clear and 
certain diagnosis of cerebral hKraorrliage, for 
such a practice as blood-letting in the case of 
emboliBm or thrombosis would be very harmful. 
The cases in which venesection is likely to do 
good are those in which the face ia darkly 
flushed, the pulse slow and full and the coma 
deep and of long duration. The good effects of 
venesection in suitable cases depend not merely 
on the removal of a certain quantity of blood 
from the circulation, but also on the fact that 
this reduces cyanosis. One of the results of 

M 
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djspnoea is contraction of the arterioles and a 
consequent high-blood-pressure, and the reduc- 
tion of the cyanosis lowers the blood-pressure 
materially. 

Some effect towards lowering the blood- 
pressure may also be produced by the application 
of heat to the extremities and the trunk. The 
dilatation of the cutaneous vessels produced in 
this way will, to some extent, relieve the intra- 
cranial pressure. The action will be augmented 
by the application of an ice-bag to the head, 
Attrntimi to Duriug thc coutinuance of the coma, and 
indeeil for some time thereafter, the condition of 
the bladder should be carefully watclied. There 
is often retention, calling for the use of the 
catheter ; and sometimes there is incontinence 
of urine. In the latter contUtion great care \a 
required on the part of the nurse to keep the 
akin clean, as bed-sores are liable to form and to 
give trouble. 
ruding. As to the feeding of such cases there is some- 
times difficulty. If the cardiac strength is good, 
there is no need to feed at all during the stage 
of coma. But if the pulse is weak, rectal feeding 
.should be resorted to. In the days following 
the attack the food should be light and simple. 
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After the stage of coma has passed, the use of 
iodide of potassium will aid the absorption of 
the extravaaated Mood, aud in that way help in 
restoriog the function of those axones of the 
upper motor neurone which have not been 
actually destroyed by the lesion. 

The process by which blood extravasation Ai>mrj,nm <,/ 

,,..111 1 . txtfuttnattil 

m the brain is absorbed and removed is an «oo,/, 
interesting one. No doubt, as in the case of 
other forma of solid exudation, the removal is 
effected in part by the exudation becoming fluid 
and being thus absorbetl. But certainly the 
most important rfile in the alisorption is that 
played by the phagocytes. These phagocytes, fhigoc^ic 
in such cases, are for the most part polynuclear 
neutrophile leucocytes, though some may l»e 
altered endothelial and connective tissue cells. 
This phagocytic action is of great importance 
to the organism in these cases, because, as 
the extravasation is removed, the pressure ou 
neighbouring parts of the brain substance is 
relieved ; and if the pyramidal tract has not 
been directly torn up, but has only been 
compressed, a more or leas complete recovery 
may be expected to take place. 

Therefore one of the main objects which we 
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should aim at in treating these cases, is the 
stimulation of phagocytosis. No doubt a full 
nutrition will aid this, and in the stage which 
follows that of reaction the diet ought to be as 
full and strengthening as the powers of digestion 
of the patient will allow. But the means which, 
above all others, is useful in this stage is the 
lixiuUuj administration of iodide of potassium. I have 
"*"'*'"' already alluded to this, and have said that 
Heinz's * observations, though not to my mind 
quite conclusive, strongly indicate that the value 
Theory o/iu of lodidc of potassiuui in these and other 
similar teases lies in the fact that it promotes 
and heightens phagocytosis. This conclusion 
is rendered the more likely in that these experi- 
mental observations are confirmed by clinical 
evidence. 

In the next lecture we shall consider what 
eflFect on the upper motor neurone will be 
produced by a slow and gradual rise of intra- 
cranial pressure, and how this is to be met, in 
treating such cases. 

' Heinz, "Uebor Jod und Jodverbinduiigen, " Virchow'8 Arth. Bd. 
155. 
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<)X THE TREAMEXT OF PARALYSIS REHCLTIXG 

KItOM LESIOX OF THE UPPER MOTOR SRCRONE 

(continued) 

Chi«iiic hjdrgcepSisluB — Intracranial tumours — lutniciHiiin) 
aWe«s — Ha'Uiato-mj'elia — Tunioorfl of the spinal cowl — 
Tuberculous disease of tite spine — Destrtiction of tbe 
neurone from Bofteiiing— Cerebral throrabosis imd cuibolism 
— Management of special symptoms common to the fore- 
going diseases. 

Ill the last lecture we considered the results sifmnnemm* 
uf H sudden rise oi mtracrauial pressure on the prrsmtrf. 
fibres of the upjier motor neurone. In contrast 
with that rapid increase of intracranial tension 
there stands the slow but very steady and great 
increase seen in chronic hydrocephalus. In the chnmic 
large proportion of these cases the lesion is due 
to some obstruction of the drainage from the 
lateral ventricles into the sub-arachnoid space, 
whether that obstruction is in the iter, in the 
fourth ventricle, or at the foramen of Majendie 
or the other openings in the sub -arachnoid 

16& 
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mesh work. The eft'ect of this is that as the 
Huid continues to collect in tlie ventricles and 
finds no way of escape, the ventricular systeni 
becomes distended and the intracranial j3res.sure 

htrfmuu. gradually rises. As a result, the brain substance 
becomes atrophied, being compra^ed lietweeu 
the ^ eiitricular Huid and the walls of the cranial 
cavity. The atrophy is, I tliiuk, aecelerated by 
the fact tliat as the intracranial pressure rises 
and becomes more and more nearly equal to 
the pressure at tlie higlieat part of the blood 
wave, less and less blood enters the brain and 
its nutrition seriously fails. In the course of 
this brain atrophy thf uppor motor iieuroMe 
suffers, degeneration passt^s down the pyramidal 
tracts, and tlie limlw show signs of spastic 
paralysis. 

In such cases medicinal treatment la only of 
avail where the primary lesion is a syphilitic 
meningitis. Probably in all cases, and certainly 
when there is any evidence of syphilis, an 
energetic anti-syphilitic treatment should be 
given. 

UanmHii uf Any eflfoit to check the accumulation of fluid 
by application of plaster or bandages to the 
head, obviously wrong in theory, is worse than 
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useless in practice. It is not difficult to relieve 
the pressure teinpomiily by tapping one of the 
lateral ventricles. Tliia may readily be doue by 
inserting an aspirator needle through the lateral 
comer of the anterior fontanelle. The procedure 
requires to be repeated fi:om time to time as the 
fluid re-accumulates, because it is not advisable 
to leave in a permanent drain. The operation 
is at best only palliative, and it ia not to be 
recommended save in special cases' — for example, 
when convulsions are occurring frequently. 

When the obstruction lies, as it often does, Trephining. 
at the foramen of Jlajendie, the operation de- 
scribed by Lees and Barluw ' of trephining the 
occipital bone aud so getting at and draining 
the fourth ventricle, is no doubti the best in 
theoiy. The results^ in their cases were not, 
however, satiafaetory. If any operation is to 
be performed at all, it should probably be that 
described by Sutherland and Watson Cheyne," Drainage. 
whereby a permanent drain is estabhshed between 
one lateral ventricle and the sub-dural space. 



' liwa and Barlow, ta Clifford Allbutt's Sj/item of JUttikine, 
vol. vii. p. 558. 

'I Sutherland and Watson Cheyne, "A okan of Chronic Hjitro- 
cefihalas treated by Intracranial Draioagct," Tt^Tucttlions q/ tjit Clinieoi 
Socittg, ISOS. 
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In a case recorded by Schramm ' this operation 
wiia followed by remarkable improvement. He 
used a drain of form a I iu -catgut which had been 
soaked for twenty-four hours in a 1 per cent 
solution of chromic acid and then for twelve 
hours in absolute alcohol. 

A consideration of the usual method of origin 
of these cases would lead one at once to assume 
that any attempt to drain the ventricular system 
Lnrahor by means of Quincke's lumbar puncture would 
'"* "" be useless, and this assumption is justified by 
clinical experience. In very few of the casea 
in which it has been tried has any good resulted. 
The reason for this failure lies, of course, in the 
fact that, as the obstruction is situated between 
the ventricles and the spinal meninges, no 
drainage of the latter can be of avail. 



Bntin 



Intracranial tumours, in the great majority 
of casesj affect the upper motor neurone. They 
do this either by injuring the motor area of the 
cortex or its sub-cortical fibres directly or in- 
directly by reason of the general increase of 
intracranial pressure which they produce. The 

' ^GhrmTDn), "B«ittrMg asur HeLatiillung dcs chroniachen Hydm- 
C«phikluii tnittcli intruirmliiellcr l>rsin«gi>," q^uotod in the Jahresber, 
Uhffdie Leit!-. v. Fortxhr. dir NeiirottttfU, tie., vol. iii. p, 993. 
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pressure of fclie growing tumour leads to oedema 
of the neighbouring braiu-aubstanee, aud then to 
a low form of infliaiuniation and softening. Other 
varieties of tumour iufiltrute, their eleraents be- 
coming mingled with the cerebral tissues which 
they destroy as they grow. As the tumour -t^-'AainW 
increases in size, the intracranial pressure rises 
and occasions those aigus which indicate that 
a neoplasm is present within the cranial cavity. 
The effects of such a tumour upon the pyramidal 
tracts are, as a rule, at first irritative and sub- 
aequently paralytic. It is only with the phase 
of paralysis that we have here to do. The 
results of irritation will engage our attention 
in the next lecture. 

A tumour involving some part of the motor JwkurHian 
area will usually at iirst give rise to Jacksoman 
epilepsy, but presently it will be noticed that 
there is some temporary paralysis after each 
attack. This probably results from exhaustion 
of the cortical cells which have been irritated, /^art»u, 
but as the tumour grows, these cells ai-e thrown 
more or leas completely out of function, and 
the paralysis l>ecome.s permanent. But while Patai^tu. 
tbis is the usual order of events, cases are some- 
times met with in which the paralysis comes 
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without preceding spasm, and a monoplegia is 
the first localisiug Bymptom of a tumour in the 
motor cortex. In any case the paralysis is 
limited, at any rate at first, and shows itself as 
a monoplegia of the face, of the arm, or of the 
leg, Or it may be even more localised than 
this, and may involve, for example, only the 
extensors of the great toe. There will be found 
in such a case, however, some alight paresis of 
other musfrles of the limb whose cortical centres 
lie close to those of the muscles which are fully 
paralysed. As the tumour grows this paresis 
will deepen into full paralysis. The paralysis 
takes the type of that of the upper motor 
neurone, the muscles preserving their volume, 
showing a high tonus and giving exaggerated 
deep reflex responses and Babiuski's sign. Occa- 
sionally there may be some muscular wasting, 
but there is never any reaction of degenera- 
tion. 
/fmHijtf^ift. Tumours in the central ganglia usually in- 
volve the pyramidal tract in the internal capsule, 
and so give rise to a hemiplegia. The fibres of 
the upper motor neurone are so closely grouped 
at this point thot they usually suflFer together, 
but there are a few cases on record in which 
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the encroachment of the tumour was so partial 
that a mouoplegia was produced. 

When the crus is involved, there results a <^>«>Md 
hemiplegia with crossed paralysis of the oculo- 
motor nerve, and when the tumour attacks the 
pons, the usual result la that the arm and leg on 
the opposite aide of the body are paialysed, and 
the face on the same side. This is not, however, 
the place to enter into further detail with regard 
to these points. 



The results of treatment in cases of brain 
tumour are far from satisfactory. Drug treat- 
ment is of avail, as a curative agent, only in 
a small percentage of cases, and surgery iu a stUl 
smaller. I do not mean that brilliant results 
are not Dccasionallj attained, but the number of 
cases which are permanently benefited forms but 
a very small percentage of the whole. 

Medicinal treatment is almost limited to cases 
of gumma — that is, in so far as actual cure is 
concerned. Palliative measures may be usefully 
employed in every case. In cases of brain 
tumour which, from the history of the case or for 
any other reason, are believed to be syphilitic, the 
most vigorous antisyphilitic treatment ought at 
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once to be commenced. Iodide of potassium haa 
a wonderful effect in such cases, but to exert its 
full influence it has to be given in large doses. It 
is well to begin with 10 grains three times a day, 
and rapidly increase the quantity taken until at 
least 90 grains are taken in each twenty -four 
hours, wild it is often advisable to go consider- 
ably beyond this quantity. In many cases it ia 
necessary to order at the some time a course of 
mercurial inunction. Under these influences the 
symptoms of cerebral gumma abate, and hi many 
cases disappear with a wonderful rapidity. 

The advantages to be gained from the use of lodidi «/ 
iodide of potassium are not absolutely limited to 
instances of syphilis, though they are much more 
conspicuous in the case of a gumma than in that 
of any other cranial tumour. Considerable im- 
provement sometimes follows its use in cases of 
sarcomatous, gliomatous and tuberculous growths. 
Quite lately I saw the symptoms in a case of 
tuberculous tumour undergo a marked improve- 
ment as the result of the action of this drug. 

Ai'senic is said to be of service in some cases Arsemt. 
of cranial tumour, but I have not seen any note- 
worthy benefit follow its use. 

In cases of tubercle the administration of cod- 
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liver oil and of tonics (particularly, I think, 



fiitnuura, 



iodide of iron) is indicated. Wheu the aymptoras 
are not severe aorae improvement may be ex- 
pected from open air treatment. This practice is 
certainly of betietit in cases of tuberculous disease 
of the spine. 

Beyond these indications medicine is only of 
umour. use in cases of brain tumour in combating 
symptoms. Of these the most severe and in- 
tiaetiible is headache. Antipyrinc and its allies 
may sometimes succeed in diminishing the pain, 
but usually (short of operation) the only means in 
our power ia the use of morphia. 






If, then, medicine can help but little in cases 
of intracranial tumour, how mu(di assistance may 
we expect from surgery t The statistics regard- 
ing the operability \A such tumours, contained in 
the work.H of Hale White,' Seydel,- Brarawell," 
and Uppenheim/ and particularly the mass of 
facts contained in von Bergmana'a work,'^ do not 

' H»le White, Owy** Sospittd Rtportt, vol. x\uL (1884), p. 117. 

^ Styiiul, VtrK. der dfMUth. Utsdlxha/t f. OKimrgie, Bd. 21 (18»2), 
p. 32. 

■' Byroiii BramwiOl, Traiisiulions iff ike Mtdiw-Chintrgkal SocUtv 
of EilinlitiTijh, Swasiou isy3-91. 

* OplK-uliciiii, IHt Geickwidnte Ut» Oehims, Wieu. 189(i. 

" £. voii Bei'^iiiati)i, Du ckituryiach^ MeltaiuUun^ wm llirttkrank' 
A«itM, ate Aufl. 1896, 
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encourage optimism. As far as these statements 
go, it would appear that out of a liuiidred cases 
of brain tumour, about five are under conditions 
which justify the performance of an operation 
wth a view to the removal of the growth. Prob- 
ably about one -half of these operations are 
successful, but there is no certainty as to this 
point, as unsuccessful cases are not always 
published. At the commencement of the year 
1903, Starr' was able to collect from yarious statisiia 6^ 
sources the records of 365 cases of brain tumour 
in which an operation for the removal of the 
growth had been attempted. In about 45 per 
cent the operation had been successful, the 
tumour having been removed and the patient 
having recovered. In many of these 365 patients 
the tumour was not found at the time of the 
operation, or, being found, was not so placed or 
of such a nature as to permit of removal. It is 
interesting to note that in those cases in which 
removal of the tumour was effected, the mortality 
was about 2G per cent. 

What are the points, then, which may guide i^»u 
US m deciding to call on a surgeon to operate in gytratw*. 



> Starr, "The itsulU of surgical treatment of Irain ttuiionrB," 
Journal of Nervous am{ Menlnl IHstax, vol. xxx. (1B03), {». 398. 
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& case of iutiacrauiul tumour ? It is clear, in the 
first place, that it is only after n thorough trial 
has been made of medication by means of iodide 
of potassium, and after that has been proved to 
be ineffectual for removing symptoms, that tliero 
should lie auy appeal to surgery- Regarding 
tliis point a woi'd may be added to what has been 
already said. It has been stated that in eases of 
gumma, especially when seen at a comparatively 
early atage, treatment by means of iodide of 
potassium clears the symptoms away wonder- 
fully c[uit:kly. There are, however, cases, and 
especially old standing cases, in which this satis- 
factory result is not completely attained. In 
these an operation may subsequently become 
necessary to remove scar tissue and thickened 
membranes. A ease of this kind came under my 
treatment some months ago. The patient had 
acquired syphilis in South America many years 
ago, and had not then l>een subjected to proper 
treatment. The brain symptoms had existed for 
some time before he came under my notice, 
and although they yielded to a cousitlerable 
extent to treatment with iodide of potassium and 
mercurial inuuction, they did not completely 
disajipear. An operation was necessary. 
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Another necessary condition preliminary to /^tji»tium 
operation is that the site of the tumour should "' 
he localised. It ia, of course, very desirable that 
this localisiug diagnosis should be perfectly 
exact, but 1 am far from holdiDg that absolute 
certainty is necessary. If other things are 
favourable, a strong pro! (ability that the tumour 
in question lies at a particular point would 
justify interference, if the symptoms were severe 
and the need for operation pressing. There are, 
however, many regions of the brain from which 
a tumour cannot be removed, even with the 
advances of modern surgery. Tumours of the 
medulla, pons, base of the braiu, basal ganglia, 
ventricles, corpus callosum, and those lying Jeep 
in the hemispheres, are all beyond the reach of 
operatiou. And it ia only very exceptionally 
that a cerebellar tumour presents itself under 
sufficiently favourable circumstances {in one 
lateral lobe, and near ita lower and posterior 
surface) to justify an attempt being made to 
remove it. 

Therefore, you see, it almost comes to this, r«™«'r:, 

• 11-1 *"*'"' /'"" 
that only those tumours, cortical or sub-eorticai, remomL 

which he on the convexity of the hemispheres, 

are capable of removal. The majority of those 
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brain tumours which have been removed have 
been in the motor area, probilily to a large 
extent beeauHe they are uiore easily rccoguised 
and localised when they are so situated. Of 
the long list of such tumours contained in von 
Bergmann'a work, over 70 per cent lay in the 
motor area. 

But, unfortunately, not by any means all of 
the tumours so situated are I'emovable. The 
operation is the more easy to perform the nearer 
the tumour lies to the surface, the more definitely 
it ia encapsulated, and the smaller it is in size. 
A large size is not, per se, a contra-indication to 
operation. Von Bramanu, for example, removed 
a tumour weighing more than eight and a half 
ounces. But if a considerable portion of the 
brain tissue is infiltrated by the tumour growth, 
a satisfactory removal would be imjxjssible. 
cifitmttrr nr The character of the tumour is therefore of 
great importance in this regard, but unfortu- 
nately in many cases a diagnosis of its nature \& 
not possible. Carcinoma^ which is almost always 
secondary to similar tumours elsewhere, does not 
lend itself to operation. Tuberculous growths 
in the brain are often multiple, and in this case 
aa well as when there is active tubercle else- 
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where, operatiou is not to be recommended 
But when the tuberculous brain tumour is single 
and accessible, there is no reason why it should 
not be removed. Such tumoui-s, however, lie 
very frequently in inaccessible situations in the 
cerebellum and about the base of the brain. 
Sarcomata, which are invariably surrounded by 
a capsule, are very favourable for removal, as 
are also fibromata and cysts. Gliomata are apt 
to infiltrate the brain substance, and this renders 
their removal difficult, but not always im- 
possible. Allusion has already been made to the 
occasional necessity for recommending operatiou 
in cases of syphilitic gummata. 

But, while surgical interference is of curative PttiiiatiM 

n> • 1 II • f r "pf motion. 

effect in but a very small proportion of cases of 
brain tumour, it is capable of afibrding relief 
in many. When the surgeon, having made a 
window in the cranium, and having laid the 
tumour bare, finds that its complete removal 
is not possible, he may greatly relieve the 
symptoms by excising a portion. 

When the patient is suffering severe paiu, or 
when blindness is increasing, a palliative opera- 
tion is indicated eveu in cases in which the 
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position of the tumour cannot be localised, or, 
being localised, is known to be in some iu- 
aceessible regiou. In these circunistance,s the 
operation of trephining, by relieving intracranial! 
tension, diminishes or may even remove many 
of the distressing symptoms to which that 
tension gives rise. In particular, the agonising 
pain, the vomiting, the convulsions, and the 
mental symptoms, if these exist, are relieved 
or removed by such an operation. The optic 
neuritis also, if it have not gone too far, may be 
checked and the further progress towards optie^ 
atrojihy may be arrested. 

The probable results on optie neuritis of the 
operation of trephining have been discuaaed iu 
a paper by Taylor.' He showed, by reference' 
to various cases, that not only may the neuritis 
be relieved by the removal of an intracranial 
tumour, but that the mere act of trephining in 
cases where the tumour is out of reach may, by 
relieving pressure, stop the neuritis. But thi»i 
is, unfortunately, not always the case, as I 
have myself had occasion to observe iu several] 
instances of this kind. 

' ,\. Tftylor, "Oiitic Neuritis in its Relalton t« Intracnitiitil Tumour 
ami TrejiliiTiing," frriiw, vfilu Op/tUit^motoffieal Soeitlj/, »ol. l<e, (1984> 
p. 106. 
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If such palliative trephining is to lie per- 
formed for the relief of pressure, the opening 
made in the skull should be a large one, and 
the dura mater should be fully divided. So 
far as I am able to judge, the best method of 
trephining in cases of cerebral tumour is that 
modification of Wagner's method, devised by 
J. M. Cotterill and deacribed by him in the 
Enct/clop<Fdia Medica, vol. ii. (1899). 

There remaixis to he considered the question ^^i^*^'^ •/ 

trepli int 

of where the window in ; the skull should be vpridag. 
made, in these cases of palliative trephining. 
In cases in which, though no approach to exact 
localisation is possible, there is some suspicion 
that the tumour may lie at some particular 
point, it is clear that the opening ought to be 
made there, on the chance of the tumour reveal- 
ing itself and proving to be capable of complete 
or partial removal. But in those cases in which 
there is no sort of indication of the site of the 
tumour, or in which the grow this known to be 
inaccessible, the surgeon should be asked to make 
his opening over one of the so-called " silent 
areas" of the brain, so that, in the event of a 
hernia cerebri resulting, a very important part of 
the cortex may not be thrown out of function. 
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When the pressure and distortion of parts 
produced by the growth of the tumour haa 
interrupted the flow of cerebro-spinal fluid from 
the ventricuhir system to the aub-urac;hiioid 
spaue, it may be necessary, in addition to the 
operwtion of trephining, to open the lateral 
ventricle and so allow the fluid to escape. 
hiwiHi, Sometimes Quincke'^ lumbar puncture has 
been tried with the \*iew of relieving intracranial 
tension in cases of brain tumour, and while in 
some cases relief follows that procedure, in 
othera it is not succeasfuh This failure ia 
probably due to obatruction of free drainage 
from the ventricular system to the sub-arachnoid 
space and spinal meninges. Indeed Oppenheim 
reeortls a case in wbieh after each tapping tlie 
patient experienced an increase of the pain in 
the hend, and one or two instances of sudden 
death after the operation have appeared in the 
literature. But, if the operation Ije performed 
with due care, such danger is very remote. I 
have certainly seen the severe pain of these 
cases markedly relieved by lumbar puncture. 



MmhtmbKfM. lu regard to abscess 'occurring within the 
cranial cavity, it is only necessary to say that 
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ill all cases {save in the metastatic multiple 
form) when a diagnosis, and if possible a local- 
ising diagnosis, has been made, the treatment 
is purely operative, and should pass into the 
hands of the surgeon with au indication as to 
where the trephine opening should be made. 

So far, our attention tias been directed to 
the results on the neurone of increase of pressure, 
sudden or gradual, within the cranial cavity, 
and the means at our disposal for removing 
these. When we turn, as we now must do, to 
the corresponding lesions in the spinal canal, 
we shall find that the principlef* which underlie 
treatment are essentially similar. 

Hajmorrhage into the spinal cord (the condi- UamMtomytiia. 
tiou known as hrematomyelia) gives rise to a 
sudden increase of pressure within the spinal 
canal, and its effects on the upper motor 
neurone are due chieHy to compression. Its 
fibres are not, in most cases, torn up by the 
liasmorrhage, for the extravasation occurs, iis a 
general rule, in the grey matter of the cord. 
The treatment of this condition is very much 
that of cerebral haemorrhage. Rest is as Trmtmenu 
essential in the one case as in the other, but 
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in bleeding into the cord conditions of gravita- 
tion make us wiah to keep the patient lying in 
the pioue posture or on one side, rather than 
on the Lack. The hsemorrhage may be arrested, 
or at leaat its arrest may be accelerated by 
venesection in suitable eases,' by the application 
of leetihes over the spine, or an ice-bag there, 
and perhaps by the injection of ergotin. The 
excitement of the circulation may usefully be 
stilled by administering morphia hypoderraically. 
Meningeal ha?n)orrhage should be treated on the 
same Hues. But iu this case the use of morphia 
will be more urgently required on account of 
the violent pain which usually accompanies such 
bleeding, and further, if tlierc be signs in a case 
of meningeal haemorrhage indicating that the 
cord is being compressed, it is advisable to call 
upon a surgeon to perform laminectomy. 

If we except tuberculous disease of the 
\'ertebr{e and the neighl>ouring meninges, about 
which 1 shall have aoraething to say presently, 
it may safely be stated that tumours involving 
the spinal cord are rare. When they occur they 
produce the usual pressure effects, oedema and 

* See tjii jiagc 161 tlif inJiofttions mentioned in contiection with 
corobtitl hinlnonlmge. 
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anaemia of the parts affected, and sometimeti 
some inHamraatioD. Among these parts the 
axones of the upper motor neurone iu their way 
down tbe pyramidal tracts are notably affected. 
If a diagnosis of spinal tumour has Vjeen reached, 
the first thing to be considered ia whether there 
is evidence of syphilis or not. In the former 
case anti-syphilitie treatment should be com- Antitftphmit 
menced at once. But even when there is strong 
reason to doubt the presence of syphilis in the 
case, it is well to give that treatment a fair trial. 
A few weeks will generally suffice to show 
whether improvement is going to take place or 
not. I have already said, in speaking of intra- 
cranial gummata, that treatment with iodide of 
potassium and mercury is not always completely 
successful ; indeed iu some cases the effect is only 
a very partial one. The same may be said of 
gummata within the spinal canal. So that in 
this case too you may fail ui curing your patient. 
If the tumour is not syphilitic, or if, being 
syphilitic, treatment has not been successful, any 
other medicinal treatment can only be palliative. 

Therefore, in such a case as this, you have to optratiee 
consider the prospects of an operation for the 
removal of the growth. But the cases are com- 
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paratively few in which an operation has been 
performed for. the removal of a tumour from the 
auMia. spinal canal. Bruns/ in 1897, collected twenty- 
cases from the literature. When Putnam and 
Warren- wrote, towards the end of 1899, the 
list had risen to thirty-three. Schlesinger ' adds 
some twenty -eight cases to this list. The 
statistics of operation on tumours of the spinal 
cord performed between the years 1896 and 1902 
have been collected by Joseph Collins.* He 
gives the history of seventy ctises of the disease, 
in thirty of which an operation was performed. 
Of these thirty operations, ten failed, twelve 
were completely successful, and in eight there 
was partial success. Tumours of the spinal cord 
appear to be much more often suited for opera- 
tion than are those of the brain. The operation 
will probably become a more frequent one as 
surgical skill and technique advance. The 
results, though not very favourable, are better 
than one might a priori expect. Speaking 

• L. Bnins, Die Geschwiilsle ties A'ervenaysUms. Berlin, 1897. 

' Putnam and WaiTen, "Tho surgical treatment of tumours within 
the spinal canal," Amerkaii Journal qf the Medical Sciences, Oct. 
1899. 

» Schlesinger, BeUriige xur Klinik der liackenmarks vnd Wir- 
(lelltimortn. Jena, 1898. 

* J. Collins, "Spinal-cord tumours," New York Medical Recant, 
Dee. 6, 1902, p. 882. 
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generally, it may be said that about oue-half of 
the caaea operated on are either cured or con- 
siderably relieved, and that in about one-third 
of the cases death has resulted from the opera- 
tion or has been accelerated thereby. 

But, in spite of this heavy moitality, it is 
evident that wheu antisyphilitic treatment has 
failed and when a localising diagnosis is possible 
and has been made, the operation of laminectomy LanUn 
for the removal of the tumour is to be recom- 
mended in this otherwise hopeless disease. The 
risks of the operation should be carefully and 
conscientiously laid before the patient, for you 
must rememV>er that fixing the site of a tumour 
exactly is often very difficult, that a tumour 
lying on the ventral surface of the cord cannot 
be removed, and that its situation on the lateral 
aspect of the cord makes the operation an 
exceedingly difficult one. When the tumour lies 
in the substance of the cord, its removal is im- 
possible — that is, impossible without inHieting 
dangerous damage on the spinal tissue. And 
the diagnosis as between extra-medullary and 
intra-meduUary tumour is always very difficult 
to arrive at, and sometimes cannot be reached 
at all. Such symptoms as dL"isociated panilyais 
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of sensation, persistent and bilateral (usually 
the sense of temperature and that of pain being 
tost), along with paralysis of the muscles of the 
upper extremities of the lower neurone type, 
accompanied by spastic paralysis of the legs, 
pointing as they do to the presence of a tumour 
in the centre of the cord, would contra- indicate 
surgical interference. But even if the tumour is 
so situated as to render its removal impossible, 
the operation of laminectomy will relieve the 
tension within the spinal canal. This appears 
to be sometimes very beneficial in the case of 
tumours whicii cannot be extirpated. 



The liist of the causes of compression of the 
spinal cord which I need to mention is tuber- 
Po((V diKim culous caries of the vertebral column. Pott's 
disease is unfortunately a common one, and its 
treatment requires care, attention, and the exer- 
cise of great patience both on your pttrt and on 
that of the patient. The tuberculous focus is 
usually in the body of the vertebra, and the 
caseous matter comes to press on the spinal 
membranes, and so to compress the coi'd. But 
the first results are due to interference with the 
vessels and lymphatics of tlie dtira mater — an 
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interference which leads to oedema of the tissues 
of the cord. After this has lasted for some time, 
and in many ease-s for a very long time, the 
tissues of the cord soften and break down. It 
need hardly be said that if treatment is to be 
effective in restoring the functions of the cord, it 
must act when only (cdema is present and 
before this softening process occurs. The spinal 
symptoms of such eases, especially in the earlier 
stages, are largely those brought on by pressure 
on the upper motor neurone, namely, spastic 
paralysis of the limbs. 

The treatment, so far as medicines are con- Trmtmeni. 
cerned, is that of tuberculous processes elsewhere. 
The administration of eod-Iiver oil should be 
persistent, and some preparation of iron should 
also be given — preferably, I think, the syrup of 
the iodide of iron. The food should be plentiful, 
nutritious and plainly cooked. So far as may be 
consistent with the other parts of the treatment, 
the patient should lie in the open aii' as much as 
possible. 

Apart from these points the main treatment 
is one of rest, the object being to prevent move- 
ment in the spine and to take off pressure from 
the focus of the tuberculous process. 
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These ends are best attained by confining the 
pjitieut to bed for many months, securing im- 
mobility of the spine and relieving pressure by 
menus of extension. 

The easiest and, in my opinion, the best way 
to bring about the extension necessary in such 
eases is to pluee a leather band, properly padded, 
round the occiput, the lower jaw and the chin, 
to connect it behind each ear with straps which, 
passing up either aide of the vertex, are attached 
to a square piece of wood sufficiently wide to 
keep the pressure of the straps oflf the aides of 
the head. To this square of wood is attached a 
cord which, passing over a pulley fastened to the 
head of the bed, supports at its other end the 
11^ weight required for extension. If the head of 
the bed be raised on wooden blocks, the lower 
part of the patient's body, tending to slip down, 
is sufficient to counterbalance the weight used 
in extending the liead and upper part of the 
spine. If the caries is in the dorsal or lumbar 
regions of the spine, extension should also be 
applied by means of straps passing under the 
axilla;, In the former case a weight of only a 
few pounds can be borne, in the latter the weight 
may be gradually raised to twenty pounds or more. 
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Sttch extension, to be effective, has to be Att4mticn to 
mainttnued for many months, Mud during this 
long period the condition of the bladder must be 
sedulously watched, and the greatest care is 
necessary, in nuraing, to avoid the oeeurrence of 
bed-sores. I have found it well to use, in such 
cases, a somewhat thin mattress, and to make its 
surface more truly a plane by laying beneath it 
a broad wooden board. This avoids the forma- 
tion in the bed of a deep depression under the 
hips of the patient. Such a depression obviously 
interferes with proper extension in that it does 
not allow the weight of the lower body to tell 
fully and properly. After the extension has 
done its work, and the patient is recovering, it 
is well to apply a poro-plastic jacket or other 
similar support. This will keep up the im- 
mobility of the spine to a certain extent, aud at 
the same time allow the patient to move about 
in the open air. 

Treatment by extension is usually successful Fuemimbie 
with children and in young adults, and I luive «xteHMm, 
seen wonderfully good results even in apparen,tly 
unfavourable cases. I recall tlie case of a patient 
of this kind twenty-four years of age, who had 
caries in the lower dorsal region with well-marked 
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endarteritis is the cause, vigorous antisyphilitic 
treatment has often a very striking curative 

effect. 



oetteraipointi In conclusion, a few words may be said as 

ment oj upj^r to the management of certain of the special 

^Jl^"™™"* symptoms which result from that descending 

degeaeration of the upper motor neurone which 

is produced by the various lesions we have been 

considering. 

The muscles involved are paralysed, and this 
paralysis is more or less complete according to 
the variety of the lesion in question, according 
to its severity and completeness, and according 
to the part of the body which is affected. In 
cases in which the paralysis is not complete, 
when the disease has reached the chronic stage, 
a certain amount of mild gymnastic exercises does 
good, provided no undue fatigue results. The 
use of the " go-cart," for example, is very useful 
in some comparatively mild cases of myelitis, 
and in the same class of eases gentle massage 
will be of benefit. Certainly graduated and 
careful exercises sucli as I shall have to speak of 
in connection with the treatment of tabes, may 
do some good in these cases. It has, however. 
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beeu already pointed out that the vicarious 
action of other neurones, possible in cases of 
lesioD of the centripetal co-ordinating apparatus, 
is hardly possible in those of the pyramidal 
tracts which we have been considering. In 
these there are no alternative paths, no neurones 
capable of acting vicariously ; for the veatibulo- 
spinal and the rubro-spinal paths can hardly take 
over the work of the great cortieo-spinal tracts. 

Where a certain amount of atrophy, from dis- 
use or froni involvement of the lower motor 
neurone, has occurred in muscles which still 
remain somewhat under the power of the Will, 
faradism may be cautiously tried, say once daily 
for five minutes. This treatment is often a 
most useful one, but great care should be taken 
not to apply the current to such muscles as are 
in a spastic condition. An application of this 
kind would excite and increase their rigidity, 
and in a case of myelitis it might influence 
unfavourably the focus of disease in the cord. 



But paralysis is not the only result of 
degeneration of the upper motor neurone. 
We have also to combat the contracture of omtnaiyn. 
the muscles, and the tendency to spasmodic 
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reflex jerking which sometimes show tbemselvcB. 
These are very difficult to treat with success. 
In hemiplegia the tendency to contracture may 
be met to some extent at least by l>a thing the 
limVj with hot water, and by gentle friction of 
the akin from below upwards. No strong mass- 
age of the paralysed muscles should be permitted, 
for this tends to increase the contracture. 
Passive movements should be made at least 
twice a day, and some good usually results from 
stimulation of the antagonistic muscles with the 
faradic current. It is also advisable to apply a 
light splint to the arm and hand at night, as I 
have already told you. 

In cases presenting the symptoms of lateral 
sclerosis the spasm and stiffness of the muscles are 
very difficult to deal with. This Btiffness relaxes 
at once in a warm bath, but it returns in a very 
short time after the bath is over. Gentle friction 
and slow paBsive movements may be expected to 
produce good results, and in some cases gentle 
gymnastic exercise tends to give greater freedom 
to the muscular movements. 



The most distressing of all this class of 
symptoms are the spontaneous, or apparently 
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spontaneous jerkiuga of the limbs which occur in MMJoiint 
chroiiie myelitis. Some patients suffer much by ^'^ '^'" 
reason of these, and unfortunately you will find 
that they are very difficult to coutrol. As a rule 
drugs do not act well, but you may try full dosea 
of bromide of potassium given along with the 
iodine salt. Atropine or hyoscine may also be 
tried. Warmth certainly tends to diminish these 
spasms, and you may sometimes observe how the 
spasmodic jerking increases when you remove the 
l)ed-clothe3 to examine the legs, and so allow 
the cold to act. A warm bath gives great relief, 
and when the condition is causing much distress 
it may be well to place the patient for some 
hours, or even for some days, in a permanent 
warm bath. In some cases, however, the distress 
caused by these jerkings is so great that morphia 
may have to be used. 



Tremor is another symptom liable to occur in Trenim: 
such cases, and fitted to cause great discomfort 
to the patient. Frequently seen in alcoholism 
and in cases of metallic poisoning, it is there to 
be treated by the removal of the cause, after 
which the tremor usually ceases. The intention- 
tremor of disseminated sclerosis may sometimes 
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be controlled by giving small doses of strychnine. 
Hyoscine would also in some cases diminish 
the tremor, but the advisability of giving that 
remedy is doubtful. When we come to talk of 
the treatment of locomotor ataxia I shall bave a 
good deal to say aa to the methodical re-education 
of Bucli patients iu the art of making co-ordinated 
movements. Treatment of a similar kind is to a 
certain extent avaikl>le in disseminated sclerosis, 
though, for reasons I have already given you, 
such treatment is not at all so successful in cases 
of lesion of the pyramidal tracts as in those of the 
centripetal co-ordiuating apparatus. You will 
remember that the tremor and oscillation in this 
disease increase in amplitude as the voluntary 
movement is being made. The patient siiould be 
instructed to practise such movements as he 
must frequently have to make in daily life, and 
to practise each movement many times in succes- 
sion, performing it slowly and with every attempt 
at precision. In this way he may recover, to some 
extent at least, the power of making ordinary 
movements with steadiness. 



We have now completed the consideration of 
the more important of those maladies whieli pro- 
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duce paralysis of the upper motor neurone. 
These have been taken as types of the various 
lesions affecting the pyramidal tracts, and from 
a consideration of the lines of treatment to be 
adopted in them, it will not be difficult to 
see what the treatment should be in those less 
common disorders which have not been specially 
mentioned. 

In the next lecture we shall consider the 
treatment of those diseases which are character- 
ised by the phenomena of irritation of the upper 
motor neurone. 



LECTURE VI, 

ON THE TREAMENT OF IRRITATIVE DISEASES 
OF THE UPPER MOTOR NEURONE 

Signs of irritation of the upper motor neurone — ^Their causa- 
tion — Idiopathic epilepsy — Its various causes — Its pro- 
phylaxis — Its treatment — General measures — Treatment 
by bromides — Metatrophic method — Operative treatment 
— Symptomatic epilepsy- —Its treatment — Infantile con- 
vulsions — Tetany and its treatment — Chorea, its causes 
and treatment. 

stpnpuma. The symptoms due to irritation of the upper 
motor neurone are usually distinct, and even 
striking. Convulsions, complete — or partial — 
athetosis, chorea, are conditions which are readily 
recognisable by the physician, and which strongly 
impress and engage the mind of the patient and 
his friends. 

But while, from a clinical point of view, 

these are salient features in any case in which 

they occur, from the side of pathology they 

obtewrity frequently present great obscurity. In this 

cavtation. rcspect they contrast in a marked way with 
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those lesions of this neurone which produce 
paralysis. In the latter, the method of origin of 
the lesion and the way in which it acts in 
causing the paralysis are in most instances 
fairly clear to us. In cases of irritation of the 
neurone there is seldom such clearness. 

Let us, in the first place, consider cases of Mi&imthu- 
so-called idiopathic epilepsy, a group which is 
gradually being diminished in numbers as the 
causation of the disease is becoming better 
understood. In spite of the observations of 
Kussmaul and Tenner, of Nothnagel, of Luciaui, 
of Unverricht, as well as the more recent experi- 
ments of Prus/ which point to the origin of the 
disease in the central ganglia, the pons and the 
medulla, tlie view is now generally held that the 
convulsions which characterise epilepsy are the 
outward expression of explosions of nerve energy 
in the grey matter of the cerebral cortex. The ntxn/.^f 
acute clinical observations of Hughliugs Jackson 
in elucidating the pathology of partial con- 



* tYns, "U«ber <li<s L.eitimgsl>ahD(!ti unil PHtliogenaM der Rimkh' 
epilppsio," Winirrl/hi. IVoch, 1898,(1,55(5; ,iUo, " Ueber elcktrbcliD 
Remiiig Jer Viprbuge!," iti the aaiiie journal, 1SS9, p. 1124. I'ms 
also holds tliAt lite impulse wliii'li c^atistH muscular spasm wbun Uie 
cortex is stimiiHtci) iloea iint |iilhj tion-ii tlie pvramiiial tiiicts but 
tntv«rne3 tettMii otlier filtrrs, wUkli he oallt ihe " Mtr«'|>yrftiiiiii«l 
Xnvi." 
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vulsions, taken along with the experimentB of 
Fritscb aud Hitzig, who showed that auch 
(joDvukions could be artificially produced by 
stimulatiou of the cortex, leave little doubt in 
the mind as to the mechanism of tbe general 
disease. But while thia is bo, it is not easy 
to understand the niethod of production of 
these explosions in cases of purely idiopathic 
epilepsy. 

Of one tbing there can be no doubt, namely, 
that there must be a certain predisposition. 
The hereditary character of the disease is, indeed, 
usually well marked, There is a lessened cortical 
stability in these cases ; and in the family 
history of an epileptic there will usually be 
found individuala who have suffered from that 
disease, from insanity, from alcoholism, or from 
some other of those disorders which specially 
characterise neurotic families. I cannot tell you 
with certainty whether consanguinity on the 
part of the parents is of itself a cause of such 
cortical weakness, but it is certain that if the 
family from which both parents spring has had 
epileptics among its numbers, such a consan- 
guineous marriage would be exceedingly likely 
to be followed by epilepsy in the children. 
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As I have already pointed out/ the upper siuupt&auy 
motor neurone is late in development, is highly ruim ~ 

specialised, is delicate, and is very susceptible of 
injury. It is probably on that account that 
this neurone so often shows traces of the severe 
strain which falls on the tissues generally at the 
time of puberty, especially in the case of the 
female. A large proportion of the instances of 
epilepsy we meet with arises at this period of 
life — ^a fact which haa an important bearing, as 
we shall see presently, on the prophylaxis of the 
disease. 

But predisposition and the lessening of cortical J'^j-imruT 
stability 13 not ot itself enough to account for «ptfc,/*y. 
the onset of epilepsy. There must also be an 
exciting or proximate cause. A sudden fright 
or other strong mental emotion or impression, 
may start off a series of explosive cortical 
discharges, and lead to a life -long epilepsy. 
Peripheral irritation may also occasionally, but p^phtrat 
I think rarely, act as the exciting cause of the 
disease in those predisposed. The presence of 
tape-worm in the intestine, for example, may so 
act, and the reflex irritation of a scar on some 
part — it may be a distant part — of the body 

' See the preceding lecture. 
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may exceptionally net as the atartiug point of 
the disease. Muny years ago Brown-Sequard 
"'^'""'^ ''^'*' showed thnt injuries of various parts of the 
brain and eord, and even of the sciatic nerve 
might, in guinea-pigs, produce epilepsy. He 
was under the impression that the disease, bo 
created, transmitted itself to the ofispring, but 
this does not appear to be the case. 

In a certain proportion of cases epileptic 
seizures are the direct sequence of couvulsiouB 
from which the patient suffered in infancy, and 
in these instances the eflect of rickets as a pre- 
disposing cause is very strong. It seems indeed 
as if the cortex, having once become accustomed 
to discharge in the violent fashion of epilepsy, 
did not readily lose that habit. There are many 
cases on record in which, though the epilepsy 
undoubtedly proceeded from some evident source 
of irritation, the fits did not cease at once on 
the removal of that irritation, but persisted until 
the cortex had been quieted down by medical 
treatment, 
rr.'r.'c onw*. Another potent cause of the production of 
epilepsy, and one which wiU, I believe, bo more 
recognised and understood in the future, is the 
action of poisons on tlie cortex. Alcohol is 
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typically one of these, and ita misuse, if peraistecl 
in for long, is apt to be followed by epileptic 
attacks. In a few of these cases of alcoholic 
epilepsy,' occurring after middle age, the poison 
probably acta by the medium of the arterio- 
sclerotic changes which it produces in the vessels 
of the brain, leading in this way to circulatory 
disturbance and deficient nutrition. Perhaps 
the cardiac changes which follow the abuse of 
alcohol may also assist in its production.- lu 
tliis form of alcoholic epilepsy the fits do not 
disappear when the patient ceases to take the 
alcohol. Much more commonly, however, the 
alcohol acts purely as a toxiue, causing thereby ^^e<'M. 
the cortical explosions of epilepsy ; aud this 
action is usually seen about the same period iti 
the case as that at which symptoms of neuritis 
show themselves, or the signs of delirium tremens 
appear. This, the commonest form of alcoholic 
epilepsy, is usually readily cured by removal 
of the poison, the fits generally ceasing within 
a fortnight of the commencemeut of total 
abstinence. 

' See a imjier by Bratx, " Alkoliol und Eiiilepsit;, " Allgem. Zeit.f. 
P-n/chialrU, 1899, p. 334. 

' A, Saiith, " Uelier eine . . . jils 'olkoliologetic cnrdinle Epilepsie' 
charakteTinreiide Gruiipe epLleptoidcr Xtiatiiode," Mun. mtd. Wuch. 
Bd. ih (1898). !>, 1372. 
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evidence, in the increased excretion of etherial 
sulphates, that just before a fit comes on, in 
many eaaes of epilepsy, there is an increased 
amount of putrefactive change in the stomach 
and intestines* 

Bra,' investigating the blood of seventy 
patients sufiering from epilepsy, discovered a 
micrococcus which, present in some numbers 
just before and during the fit, was rarely to be 
found during the intervals. This " ueurococcus " 
he believes to be the cause of epilepsy, regarding 
that disease as analogous to malaria, the con- 
vulsions corresponding to the attacks of fever. 
He found that cultures of this micro-organism 
gave rise to convulsions, when iujected intra- 
venously in rabbits. 
vfwiin. It may be that choHn plays a pai*t in the 
causation of epilepsy. Douath - found that 
that substance was present in some quantity 
in the cerebro-spinal fluid of almost all the cases 
he investigated. Cholin is capable of producing 
convulsions when brought in contact with the 
brain substance of normal days. Perhaps, there- 

' Dra, "Dig parajtito trou¥i^ daug le suDg dei (^|iilq>tiquei," Jtttiw 
NeMfoiiiffiijiie, L x. (1902), p. HJ, 

- rtonath, "Dfva Vorkotnnion mid <lio Bedautung Jea ClioUna in 
der CereljrospnalJliiBsigkeit bei EpUujMiie," Ztit.f. i'Aya. Chemit, Bd. 
89 (1903), H, vi, S, r.3«. 
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fore, we may look upon this as, in some cases at 
any rate, the proximate cause of the cortical 
explosion, Mansfield/ however, has criticised 
Donath's test in an unfavonrable sense. 

Before considering the treatment of idiopathic !'■ 
epilepsy, a word may be said as to prophylaxis 
as applied to the children of an epileptic parent, 
such of them at least as show signs of a neurotic 
inheritance. In the first of these lectures I have 
indicated the general lines on which such a child 
should be brought up, and little remains to be 
added. If a child of epileptic parentage has 
inherited a tendency to that disease, he will 
probably show signs of such iu the shape of 
convulsions when any considerable temporary 
irritation oeeui-s — in teething, for example, or 
during some febrile complaint. In these circum- 
stances very special attention should be paid to 
the rearing of the child. He should be much 
in the open air, have plenty of exereise, little 
brain work, plenty of sleep. His food should 
be ample, but plain and light, and it should 
include but little butcher meat. When the 



^ UaDsfield, "UoW den Douathschen Nficbveui von Cliolin," in 
the suna jonniAl, Bd. 42 {ld04), 3. 1G7. 
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time of puberty arrives, special care should be 
taken to avoid brain fatigue and emotioDal 
excitement. 



epHtpty. 



tiUtratiimji, 



The treatment of a patieut suffering from 
idiopathic epilepsy is one which demands great 
cure and patience. In the case of adults it is 
well, when the diagnosis has been made, to inform 
the patient frankly that even under the moat 
favourable circumstancee he must remain under 
medical observation and control for some years, 
OeH^iieim- that he will have to exercise considerable self- 
denial in following rigorously the rules laid down 
for him, but that the disease need not materially 
ftfl'ect his work, nor need it take from him many 
of the pleasures of life. 
MM. The diet of an epileptic should be light and 
easily digestible. Its composition must, of 
course, vary somewhat according to the individu- 
ality of each patient. But on the whole it should 
consiat largely of milk, farinaceous food and 
vegetables, and should include but little meat. 
The great object is to prevent digestive disturb- 
ance and auto -intoxication, which, as has been 
already said, may give rise to explosions of 
cortical energy. The chief meal should be taken 
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in the middle of the day and the supper should 
be a light one. As a rule, no alcohol/ tea, coffee 
or tobacco should be made use of. The condition 
of the bowels must, of coui"se, be attended to and 
no constipation allowed to occur. The patient 
should take aa much exercise in the open air a.s 
may be possible without inducing undue fatigue. 

The mental work of an epileptic patient should it"*i^ vf^' 
lie light, but in many eases the education of a 
voung patient need not be materially interfered 
with, though it must of necessity be conducted 
at home. The occupation of an epileptic should Oiv«/w/wn. 
clearly be one which does not expose him to 
special risk of traumatism during his tits. 

When a severe case of epilepsy first comes HfMan^i 
under observation with a view to treatment, you 
may find it to be a good plan to confine the 
patient to bed for a month or more, supplying 
the need of exercise by means of a moderate 
massage. In this way you cau keep him under 
more careful observation than might otherwise 
be possible, and undoubtedly the rest and quiet- 

' Uermao writers strive liartj to ^Uow that bewr ij» rather bultiful 
tlian liarmfal '\u these coac^, auiI Bratf has recentlj stftted {Moruiti>iekr. 
f. Ps^ch. 1901J that ill ILl* cJise of two hun<!rcd epileptics under hia 
obeervtttiOD, two bottles oT Ijeer in the dny had the fffeot rather of de- 
creuin^ the number of (it» than of increoaing them. It is firobably 
iMBt, however, for an irpileptic to liei total abataitier. 
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Thgroid 



i*arf/aiii>ts. 

Lavage 0/ 
gtomach. 



Caunteraotim/ 



Soutcea n/ 
r^x irritii- 

Hon, 



iieas of life in bed allows your treatmeut every 
chance of success, 

In eases m wliicli there is evidence, from 
examination of the urine, that the metabolism of 
the body is upaet, and that nitrogenous elimina- 
tion is being curtailed, it may be well to try the 
effects of thyroid feeding. In this way the nitro- 
genous excretion may be largely iucreased, and 
some cages are much improved by this form^ of 
treatment. 

If you have reason to believe that putrefaction 
of food in the gastro-intestiual tract and conse- 
quent toxine poisoning, ia the starting point of 
each fit (and the quantities of etherial sulphates 
in the urine will guide you in this matter), then 
clearly you will try by purgatives and enemata, 
and by washing out the stomach, to get rid of 
these products, The administration of salol and 
of small doses of mercury may also help. 

Cases wliich arise from the abuse of alcohol, 
from chronic lead -poisoning and from syphilitic 
infection must be treated in the manner already 
described as appropriate to these conditions. 
It need hardly Ije added that in cases in which 
the attacks proceed from the reflex irritation of 
intestinal parasites or other removable cause, due 
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means should be taken to free the patient from 
such sources of irritation. 

But by far tlie most important line of treat- Trtatmmi bn 
raent in idiopatliic epilepby is that by means of 
the bromides. It seems probable that these act 
on the cerebral centres by replacing the chloride 
of sodium in which these tissues are normally 
bathed. Beyonil this we know nothing as to the 
modus operundi of their action. That the action 
is a most powerful and remarkable one, you must 
all have had opjjortunity of convincing your- 
aelves. 

There exists, unfortunately, in the public mind pnjudi^ 
A Strong prejudice against the use oi bromide, e,„pi,„j„^^,(^ 
which, if prolonged, is held to produce certain 
marked signs of mental deterioration. This is a 
distorted and incorrect view. It is not, of course, 
natural that the chloride salt, which is normally 
present in the cells of the cortex, should be dis- 
placed by the bromide ; and I suppose that a 
long continuenee of this condition might be 
expected to produce some effect on the function 
uf the cortex. This we may frankly admit. 
But I am very sure that those signs of mental 
deterioration, which so strike the observer, 
are the outcome, not of the admin i.stration of 
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bromide, but of the epilepsy for the cure of which 
thrtt bromide wa^ giveu. They point rather to 
n ileficiency in the quantity administered than to 
unv untoward action of the drujn;.' 

Tlie bi'omidea of potais^iuni, sodium und nm- 
raonium appear to be about equal in therapeutical 
&iKtwn t,f value. If one were to indicate any preference, it 
would perhaps be for the bromide of potaaaium. 
But some people prefer to give a niixt\ire of the 
three salts. Of late the bromide of stroutiura 
has had some vogue, but it does not appear tu 
possess any distinct advantage,'^ and it is eoti- 
aiderably more expensive than the others. The 
use of camphor munobromate has been strongly 
recommended, partieularly by French phyBiciaus.* 
It is said to be specially suited for eases oi petit 
•mal. I cannot npeak, however, from any ex- 
tended experience of the use of this drug. 
iMtut to u It is usual in the case of adults to begin by 
administering forty -five grains in each twenty- 
four hours, and it is well to give this quantity 



' On tliu point «e« the rtmnrks t>f K{«iei) Russell, IVamndtnns of 
t-fu Mtdieal Sod^y iff London, 1903, p, Vlb. 

'^.T. Q. Smitli, " Nota on twelve cues of epileptic insanity Ireattd 
by DieAiiH «r bt'oniidfi of stnintinii]," Lancti, 1899, Aug, 12th. 

■' JlourncvilJe ot Ainbnrtl, '•NoiivcUe cantribiition ii I't^titda lii; 
IV'pilciwii' vertigincDBf etiUBou t rait era (?nt pur lohromuwdeciiniphre," 
Arekiv. de Ktnroliigie, t. viv, (1M2), p. I. 
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in divided doses, three times a day. If this 
is not sufficient to atop the fits, the quantity 
administered should be increased gradually until 
the necessary dosage is ttacertuiued. This is 
always a matter of experience in each individual 
case. But it is well to remember that if you do 
not attain the desired result with a daily quantity 
of 110 grains in the case of an adult, or 50 or 60 
grains in a child of ten, little good is to be 
expected from raising the dose above these 
limits. While as a general rule 1 prefer to give 
the bromide salt in divided doses, yet in some 
cases it is better to administer the total 
quantity for the 24 hours in one dose. This 
method is indicated in cases in which the fits 
come at some particular hour. The bromide 
should then be given about two liours before that 
time. 

In most cases the epileptic attacks are more 
or less checked and in many they entirely dis- 
appear during bromide administration. In a iiaiduo/ 
small percentage a complete and permanent cure ',„g^i 
is effected. The bromide has, however, to be 
given for a long period, and the administration 
should be absolutely continuous, no intermissions 
l>eing allowed to occur save in exceptional cases. 
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And if a cure has, happily, been eftected, the 
continuous uae of the bromide should go on for 
at least two years after the last fit. It may 
then be gradually redueetl and ita use ultimately 
discontinued. 

Brmnijmi. The disagreeable signs of bromism do not, as 
a rule, occur if the daily dose does not exceed 
60 grains iu adult cases, or 40 grains in the 
case of children. With quantities above this, 
however, such symptoms frequently arjjae. There 
is then a certain amount of mental torpor and 
bodily weakness, and the superficial reflexes be- 
come dlniiuished and ultimately lost, It used 
to be held, indeed, that the disappearance of the 
palate and pharyngeal reflex was a sign of full 
bromide action. But it is now known that this 
AHumim rcflcx is uot always present in normal people. 
Ziehen has therefore suggested that the corneal 
reflex should be employed as a measure of the 
saturation of the»body with bromine. If that 
reflex fails in one or in both eyes, the bromide 
treatment should be stopped for the time, or ita 
poisonous etfect may be inhibited by the adminis- 
tration of chloride of sodium. 
nutwfbatKt The digestion is apt to be disturbed aud may 
Ite so up to the point of absolute loss of appetite 
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and loathing of food. This is usually accom- 
panied by marked foetor of breath resulting from 
decomposition of the buccal contents. Such dis- 
turbance is best met by regulating the diet, by 
giving purgatives, and by administering such 
intei^ttnal antiseptics as salol, salicylate of bis- 
muth, or small doses of mercury. 

Another most disagreeable symptom of .icw^, 
broraism is the eruption of acne which is so 
often seen, and which may in bad cases proceed 
to extensive infiltration and necrosis of the skin. 
This complication is best met by the adminis- 
tration of small doses of arsenic along with the 
bromide salt. 

It has been said that some cases of idiopathic cmdn;^, 
epilepsy do not improve under the influence of j^l^^^/"^ 
bromide treatment or do so only very tern- ""''"' 
porarily. Have we any guide to help us in 
deciding which cases are likely to improve under 
such treatment and which are not ? ' There is, 
first of all, a class of case which occurs in com* 
paratively young persons, in which the fits, while 
not distinguishable from those of true epilepsy, 
are accompanied by various parajsthesise and 

' A most thougtitrul paper on this imintbas recently been published 
by Ftimner, " Uebsr Bphandlung tier Epilepsia," AnJiiv/. Psyeli. and 
NcTVenkr., B*l. S3, 3. 240. 
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other Bensorj tlisturbaDces. These fits are apt 
to be associated with menstruation or other 
occiiaional irritation. Such cases are really 
liyatericiil. They derive no benefit from bromides 
— are indeed sometimes the worse of such treat- 
ment — but they at once improve under the 
moral regimen of an hospital or mirsing home. 
^utpUfjtuy. Tlittt form of the disease which is known as 
"late epilepsy," — those cases, that is, in whicli 
the fits appear for the first time late in life, — 
are not very amemible to bromide treatment. A 
small percentage do well, and these are probably 
the more purely functional cases. Bromides have 
little or no effect in those instances of late 
epilepsy which depend for their causation on 
arterio-sclerotic changes in the cerebral vessels. 

An interesting modification of tlie l>romide 
treatment is that metatrophic methotl which has 
been suggested by Ricliet and Toulouse.' By it 
the objects of bromide administration nre attained 
with much amaller doseti than are otherwise 
necessary. It 1ias already l>eeu said that in 
acting on the grey matter of the central nervous 
system the bromide salt probably does so by dis- 

' RScUet ftoil TiMiloiiAP, " EiTets il'mie ftliiiipiitation ])inivre eii 
cliloriiros iiur 1p tnvitpimut Av ]'i^\\vim« I'iir )e liromnre J« audjuin," 
t'omjrf« rmuUf de I'AcatUmk den iieieitrtt, Xov. 20, 18BU, ji. S60. 
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placing the chloride, aud I have ako idluded to Tiw,y«n 
tlie power of chloride of Bodium in inhibiting the ,„,!' 
action of the bromide salt, and the usefulness of 
ita administration if that action appeai-s to be 
going too far. It is therefore not unlikely that 
the action of the bromide salt will be the more 
powerful the less chlorides are contained in the 
tissues. The theory on which this method rests 
was, as Risien Russell has very properly pointed 
out, originally formulated by Hughlings Jackson. 
To Richet aud Toulouse is due the credit of its 
practical application. The point whieh they 
.specially investigated is whether, by largely 
diminishing the quantity of chlorides taken with 
food, a smaller dose of bromide would be adequate 
to arrest the fits. .They proceeded to test the 
practical value of this method in the ease of 
thirty epileptics who were placed upon a special 
diet poor in table salt. It was then found that 
comparatively small doses of bromide (thirty 
graius a day) were sufficient to arrest the fits, 
Aud the special value of this interestiug method 
of treatment is shown by the fact that when 
those persons returned to normal diet — the dose 
of bromide remaining the same — the fits at once 
recurred. This method, so far as I have been able 
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to 38 gmina of potassium bromide, bnt is rather 
more powerful phyaiologically and therapeuti- 
cally. The ttiste is oily and disagreeable to some 
pnticuts. While it is said to be less liable to 
cause bromism than the alkaline salts, its chief 
advantage seems to be found in the case of these 
epileptics who refuse to take bromides. The 
Binvni,i,i. bromipin may then be given in soup or in coffee : 
without the knowledge of the patient. 

Sometimes you will find that it is advisable 
to add other drugs to the bromide you are giving, 
60 as to enhance its action. The addition of 
five minims of tincture of digitalis is recom- 
mended by Gowers, and this sometime.'* proves 
useful, as does also the combination of belladonna 
with the bromide. Bechterew' uses a combination 
of bromide with infusion of Adonia vernalis. 

The substitutes for bromides are of com- 
paratively little service. Nitrate of silver used 
to be given years ago, before the advantages of 
the bromide treatment were discovered. It is 
not now employed. Gower.s recommends the use 
of bi-borate of sodium (5 to 10 grains) in cases 

' Becliterew, " LU'Iit db HtMloutuug clca glciclixoitigrsu Qebrivuelia 
der BroTuide tttid ilor Adoiiis venialis* bei Epi]e[isip," A'evriti. Cenfrtrlbf.. • 
Bd. 1S(18W}, 8, 838. Sec also s iiii]ifn' by the saiui- uutlior, "Uultur 
die B«Heiitung der Cardlica Im dir lichnudluiig rler Kpilepaie," in the 
above joumnl for 1898, p. 2fl0, 
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unsuitable for bromide treatinent, and oxide of 
zinc, an old anti -epileptic remedy, still proves of 
some service occasioually. 

I have not liitherto spoken of the treatment Trtat^nttif 
of the attack itsell. hx very rare cases it may tonvHtgum, 
be possible by sudden stimulation to abort the 
convulsion. When, for example, the aura com- 
mences in one hand, the patient may prevent 
the full development of the attack by suddenly 
tightening a strap round the arm above the 
point at which the aura starts. Indeed some 
patients in whom the power of Will is still 
strong, are able to avert the attack by a power- 
ful mental effort. No doubt this power is 
capable of cultivation ' but it can hardly come 
into useful action unless an aura gives distinct 
and timely warning of the approaching con- 
vulaion. But once the attack really commencew, 
there is little to be done beyond loosening the 
clothing round the neck of the patient, prevent- 
ing the tongue from being bitten, and if suffoca- 
tion threatens, drawing the tongue forward. 
It is well to see that the post-epileptic sleep is 
undi3turl>ed. 



^ See pap«r by^ E. Campb«U Thonuon, " TUe treatmant of epil^piry 
by psyohiul methods." Lanad (1903), vol. i. p. 1002. 
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•'■Haiut If, however, the patient passes into that 

senes or convulsions whicn we know as the 
" status epilepticus," life is in great danger and 
every possible means should be used to stop the 
attack. The administration of chloroform or of 
ether \n theu indicated. Chloral or amylene 
hydrate should also be given, by the mouth if 
possible, or by the bowel ; but if the patient, 
as often happens, cannot swallow and cannot 
retain eaemata, then the amylene hydrate may 
be injected into the muscles. Nitrite of amyl or 
nitro-glycerine sometimes does good, and occa- 
sionally hypodermic injection of morphia may 
be required. In the status epilepticus this is 
a somewhat dangerous proceeding, and there- 
fore the dose of morphia should be small, not 
more than one-twelfth of a grain. If hyper- 
pyrexia threatens, the use of the cold pack or of 
a cold bath is indicated. 

um nf eoeaifue. In a grave case where death is threatening 
from the long series of convuIsionB in the status 
epilepticus, it may fairly be considered whether 
an intra-dural injection of cocaine might not be 
tried. According to Jacob, ' mediciuea which are 



' Jacob, " KlinUche und experunentelle Erffthniiigaii Uber dia 
Durdinfimion," iMuiteht ijusd. Woeh., IBOO, |>. 46. 
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introduced into the spinal duru are diffused by the 
cerebro-spiual fluid, and he believes that they are 
in this way conveyed to the brain. The observa- 
tions of Bier/ in his operutions on the human 
subject, fully confirm this ; indeed he has to adopt 
special measures to prevent the cocaine which 
he has injected into the spinal meninges from 
reaching the brain. We know from the experi- 
ments of Prua- that in animals the painting 
of a solution of cocaine over the motor cortex 
prevents the convulsions to which taradic 
stimulation would otherwise give rise. Therefore 
in a case of dangerous infantile convulaions it 
might perhaps be pennissible to inject cocaine 
in a weak solution through the fontanelle. In 
like manner, in an adult, if the status epileptieus 
appeared about to end fatally, it might be 
justifiable to make a amall trephine opening and 
apply the cocaine solution directly to the motor 
' -cortex. 



Passing now to the operative treatment of opemiiee 
epilepsy, it may be said in the first place that idinpathil 
in those rare cases in which a neuroma or an old ^ *^^' 



' Bier, "Weitere Mittheilyngeu UlHjr Kiickenmarksaniiiithesie," 
Xi. Arth./. kl. Chir. Bd. 64, H. 1. 
' Proa, ioe. cit. 
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cicatrix is the starting point of tlic aura or 
evidently the reflex cause of the attack, the 
removal of siieh peripheral irritation is clearly 
indicated. 

In cases of pure idiopathic epilepsy surgical 
treatment is of little avail; indeed it is some- 
what amusing, if a Httle sad, to contemplate the 
various forms of operation which surgeons have, 
from time to time, devised and carried out for 
the cure of epilepsy. They have performed 
tiaelieotomy iu the hope of efleetiug a cure ; 
they have ligatured the carotids or the vertel>ral 
vessels ; they have extirpated tlie superior 
cervical ganglion of the sympathetic ; they 
have performed the rite of circumcision ; they 
have cjistrated people whose testicles were not 
diseased ; they have excised the clitoris, and 
removed healthy ovaries ; iudeed they seem to 
have left nothing undone, save the cure of the 
disease for which these ingenious and interesting 
operations were undertaken.' 
rrepAi^My, There is something, however, to be said for 
trephining in such cases. With the safe surgery 
of these days, this operation is performed with a 



*' ,' Sc«, infer alia, von Uiirgiiianii, " Dit) uiiiru[;giec]ie B«bsadluo£ 
von Hirnkr«nkhe)t*H," 3te Aiiflsge, Berlin (1899), S. 38B. 
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minimum of danger, and it has been tried many 
times for tlie relief of idiopathic epilepsy. It 
sometimes succeeds in arresting the fits for a 
time, as indeed the counter-irritation of anv 
major operation may do/ but it is but very rarely 
that a permanent cure roaults. I can, however, 
recall one case of this kind in which trephining 
was successful. Nevertheless iu idiopathic cases 
the operation can only be considered as a dernier 
resort. 

We pass now from idiopathic epilepsy to con- ff^pumuuic 
sider the symptomatic form — that is, those cases 
in which complete or partial epileptic seizures 
occur as the result of distinct and localised 
pathological changes in the cranial bones or 
within the cranial cavity. Many of these cases 
result from nonpurulent encephalitis and the 
other causes — pre-natal, natal or post-natal — of fjauM*. 
infantile cerebral paralysis, from tumours involv- 
ing the cortex, from localised thrombosis, etc., or 
from one of the many traumatic causes from 
which cortical irritation may spring. 

These eases of symptomatic epilepsy stand in Tftaimtni:* 
marked contrast as regards treatment with the 

1 See Ji jMiwr bf J. M»c!aren, " Casas illasttatiBg flffect of Peripheral 
Imtations iti Epilepsy," Ed. Meil. Joumnl, vol. xx, (1875), p. 618, 
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possible by careful observation to notice that 
some particular muscle group begins to twitch 
before the convulsion becomes general. In 
other patients you may find that the fit is some- 
times Jacksonian and at other times general. 
All sorts of variations occur in these cases. 

In cases of trephining for traumatic epilepsy Sxmduqf 
it is surprising to find in what a small pro- traumatic 
portion of operations the results are lasting. ^^*^-^- 
The fits usually cease for a time, but are very 
apt to return after some months or in a year, 
necessitating a second operation which may or 
may not be successfuL Braun ' records a case in 
point, one of traumatic epilepsy, in which he 
had to operate three times, and only achieved 
permanent success on the third occasion, when 
he removed the cortical centre for the left arm, 
the spasm having always begun in the muscles 
of that limb. At the time the case was published 
the patient had remaitied free from fits for six 
years, so that the cure may be conceived to have 
been a permanent one. In these traumatic cases 
the prognosis as to the result of the operation of 
trephining depends largely on the position of 

' U, HraQn, "Ueb«r die Erfolgp d«r opFr&tivca Uuhaudlung der 
trauinatischen .laokBOD'actifn Kpilepsie," DeuUche Zcitschr. /. Ckir., 
Bd. 48, p, 223. 
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the injury. When the bone has been injured 
over the motor cortex, trephining is usually 
successful provided the removal of the damaged 
Po!»uraW< cortex is sufficiently extensive. Trauma affect- 
4e m»f4. iDg those portions of the cortex lying posterior 
to the Rolandic area is a less favourable con- 
dition for operative interference ; when the blow 
lias fallen over the frontal cortex, operatioo is 
of little avail. ^ 

In young children the upper motor neurone 
is much more sensitive to irritation than is the 
case in the adult. This is probably due, as 
Oppenheim suggests, to iiisuflBcient development 
of the mechauism of inhibition. Convulsions 
are therefore very common in childhood. In 
their pheuomena these fits closely resemble the 
epileptic attacks of adults, but they have a 
much greater tendency to appear in series. 
Sometimes, of course, the fits of cluldhood are 
reaUy the commencement of a true epilepsy, 
but more usually they depend on some more or 
less temporary cause, and when that cause is 
removed and the series of fits has ceased, the 
matter is at an end. By this I mean that the 

' This qneation has Iwen iaWj discusHed by Victor Horaley, SVowi. 
nf the Medieal Society of London (190S), |t. 181. 
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nervous system of the ehild will not, as a rule, 
be injuriously afiFected, nor will its stability be 
impaired in the future by reason of theae 
iufautile convulsionB. 

It seems certain that, in the cage of these 
eonvulsions, as in ordinary epilepsy, there is 
always present some predisposition, some in- prtdu, 
herited weakness of the upper motor neurone, 
which renders it more easily irritated. Certainly 
you must all have observed that children vary 
greatly in this respect, some having fits on 
slight occasion, others with greater cause show- 
ing no such explasions of cortical energy. 

But predisposition is not enough- — ^there must Pnxnm^ 
also be an exciting cause ; and, as in the epilepsy 
of adults, 80 in the eclampsia of childhood, that 
cause is usually some form of toxic action, some 
reflex irritation, or some organic brain mischief. 
The convulsions of childhood are common in the 
commencement of the various infective fevers, 
probably as the result of the action of the 
toxines of the^e maladies, but perhaps due 
directly to the increased temperature of the blood 
circulating in the cortex. Rickets has much to 
do with tiie causation of these fits in children, and 
this may be considered, with fair probability, to 
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be the result of auto-intoxication from the altered 
metabolic conditions of that tliaease. It need 
hardly be added that the poison of the ursemic 
state may, in children as in adults, irritate the 
cortex, and 30 cause convulsions. 

When the cortex of the child is in that atat-e 
of excitability which predisposes to such fits, 
peripheral irritation of almost any kind may 
bring on a series of convulsions. The moro 
common of these are such irritations as that of 
teething, of gastric or intestinal catarrh, of the 
presence of intestinal worms, and even that of 
overloading the stomacii with food may on 
occasion give rise to a fit. 

Various organic diseases of the brain or of its 
coverings may in children, as in adults, occasion 
epileptiform convulsions. 
mtof When we come to consider the treatment of 
fits in children, there is at once apparent a 
distinct difference as contrasted with the treat- 
ment of convulsions in the adult. In the latter 
no treatment is necessary or useful during the 
fit, except in cases of the status epilepticus. 
In the convulsions of children, on the other 
hand, it is possible and advisable to cut short 
the attack. This may be done by placing the 
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child in a warm Imth, and if this does not suffice, 
by administering chloroform. The inhalation of 
this drug is a perfectly safe procedure in the 
case of a child, if carefullv carried out. The 
irritability of the cortex may also be quieted by 
giving the child bromide of sodium, by the itromWe*. 
mouth if possible, if not, by the rectum. Chloral i'hior^. 
hydrate is also a most useful drug in these eases. 
It may be administered by the rectum in doses 
of five gi-ainx to a child of six months old. and 
of ten grains to a child of a year.' 

At the same time it is necessary to get rid of ameHet, 
any sources of periplieral irritation, and as these 
usually lie in the gastro-intestinal tract it is 
well to give an emetic and an enema. 

After the series of fits is over, it is advisable 
to give a little bromide for a day or two. Any 
evidence of the preaence of rickets would suggest 
that the diet and general management of the 
child required readjusting. 

Of tetany it may be said, with a near approach Teianjf. 
to certainty, that the phenomena which are 
characteristic of the disease are of toxic origin. 
Probably several forms of poison (toxines of 

■ S«« •Fobii TbomwD, "Giijd« to the Cliiiical ExamiiMitioti and 
Treatment of Sick ChildTsn," \i. 136. Ediobargh, 1808. 
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removal of the thyroid and tetany, to which 
allusion has already been made, suggests the ad- 
visability of thyroid feerliug, and this has proved 
successful in some (juses, though not in all. 
thr The spasm may l>e allayed by the use of 
bromides, of chloral, of morphia, of hyoscine, and 
Hoclie reports a favourable result from the em- 
ployment of minute doses of ourarine.^ In the 
tetany of children the diet should be carefully 
regulated and any gastric or intestinal catarrh 
treated. In addition, the administration of 
phosphorus, iron and cod-liver oil is called for. 

In speaking of chorea I do not refer to the 
po»t-hemiplegie form, the treatment of which is 
that of the hemiplegia which it has followed; 
nor to Huntingdon's chorea, but to the ordinary 
form, chorea minor, or Sydenham's chorea, 
popularly known as St. Vitus' dance. 

In common with so many of the diseases we 
have been considering chorea attacks those who 
inherit a predisposition to neurosis, and it appears 
chiefly in childhood and early youth ; at a time, 
that is, when the power of cerebral inhibition is 
not fully developed. Such predisposing con- 

^ Eoche, " VefiiUibe mit Curariu bei Tetania," Neuroiog, Cmtrai- 
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ditious being present, various exciting causes 
may precipitate the attack. Over -pressure in ptoximau 
brain work at school may unquestionably start 
the attack, and the punishment which an ignorant 
Bchoolmaster sometimes inflicts on a boy, fidget- 
ing in the eurly stage of chorea, may convert a 
mild into a very severe attack. Fright or other Fi-ujM. 
strong mental emotion may be the apparent 
starting-point of the disease. Pregnancy is alao J^r^gmtneg. 
one of its causes, and in regard to thia matter 
there are two points to be borne in mind : first, 
that these attacks occur chiefly in young women 
in their first pregnancy ; and second, that it is 
much more common in unmarried women, in 
whom there is generally some mental distress and 
depression, than in the married. 

But while these and other similar conditions Tixrie 
appear to precipitate the attack of chorea, there 
is, underlying it all, another cause, viz. toxic 
action. The virus which, in producing its effect 
on the nervous centres, gives rise to the 
phenomena of chorea, is probably, or perhaps 
one may say certainly, of difi'erent kinds. 
Occasionally, though rarely, the disease is seen 
as a consequence of scarlet fever or of measles, 
but by far its most frequent and most tntereat- 

B 
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processes, and Lees ^ lias recently strongly reuom 
mended the use of that drug in acute citaea of 
chorea. So far as I have had au opportunity of 
testing it, his method of treatment has proved 
satisfactoiy. He gives the sodium salicylate in 
large doses, always In combination with twice 
the amount of sodium bicarbonate, which he 
believes aids its action. To a child of from six 
to ten years, a dose of 10 grains of salicylate 
may be given with 20 grains of the alkali. This 
should be administered every two hours during M 
the day and every three hours during the night. 
Lees recommends that the doses should be 
increased gradually, if no untoward symptom 
mauife^ti^ itself, until the quantity of salicylate 
reaches say 15 or even 20 grains, the sodium 
bicarbonate being correspondingly augmented. 
The total amount of salicylate which would thuH 
be given in each 24 hours is, no doubt, very 
large, and great care should be exercised in 
watching the patient to see that no evil eSecta 
occur. This method of treatment is probably 
only suitable in cases in which the rheumatic 
toxine is at work. 



I 
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' Leea. "The pkthologjr and treatment of chom." Br%ti$h JMwejJ 
Jourrtai, Aiignit 29, ISOS. 
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Passing from the question of treatment 
directed against the toxine itself, we come now 
to the consideration of the general measures 
which should lie adopted in managing a c?ase of 
chorea. 

It has been said that mental excitement may '.v.iw/ 
determine the onset of chorea iu those otherwise 
liable, and we know that in attacks arising from 
other causes such excitement greatly aggravates 
the symptoms. It is therefore apparent how 
essential it must be that a patient sufl'ering from 
chorea should be placed under conditions of rest 
and quietude. The motor neurones are excited 
and irritable, an^d the rest should therefore be 
bodily as well as mental. 

When the diagnosis has been made, the child 
should be at once removed from school, and all 
lessons should cease. He should be placed iu 
charge of a sensible nurse, capable of amusing 
and interesting him, and carefully isolated from iioiatmiu 
his young companions. These, by noticing and 
calling his attention to his grimaces and odd 
movements, and commeating unfavourably on 
them, may do great harm to the nervous and 
quivering child. In many cases it is advisable 
to send the patient for isolation to a hospital 
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or a nursing home, particulurly when his sur- 
roundings at home are not satisfactory. 
Rett. Even in very mild cases it is best to keep the 
patient in bed for some days ; indeed, the longer 
he stays there the better, if he does not beeome 
wenry of bed and fretful. * But it is often 
advisable to let a mild case be out of bed, for 
some hours at least, each day. The room he 
inhabits should be huge and airy, and exposed 
as much as possilile to sunhiue. 
Ma>mnn«,>i But iu CHses which are at all serious, absolute 
confinement to be<l whonld be insisted on. The 
ehild should lie on a soft mattress, or iu severe 
cases on a vvnter-bed, and the greatest care has 
to be taken to avoid the oceurrenee of Iwd-sorea, 
by means of the precautions described in the last 
lecture. A patient, the subject of chorea, is 
specially liable to suffer from such sores, partly 
because the nutrition and resistance of the tissues 
are lowered, and partly as a result of the sldn 
friction to which the constant jerkings give rise. 
In bad cases, also, the fieces and urine are apt to 
be passed in bed without due notice, and this 
increases the tendency to the formation of bed- 
sores. 

When the muscular jerkings are so severe as 
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to threaten danger of bodily injury from trauma, 
it is well to place the bedding ou the floor, and 
to surround the child with pillows or mattresses 
placed upright, so as to prevent contusion. 

In the very mild cases douching with cool Hydto- 
water has sometimes a good effect. In all but „«»««». 
the very severe, warm baths may be used- They 
have a soothing influence and seem to afford 
relief. Electrical treatment does no good, and 
its use is not advisable. 

The remedy which is most frequently used in Anmik. 
chorea is arsenic, and its value in many cases 
appears to be beyond doubt. The nature of its 
action is not known, but it seems probable that 
it controls in some way the action or the forma- m modi »/ 
tion of the toxine. There is, indeed, some reason 
to believe that it excites phagocytosis, exerting 
a positive cheniiotaxia in relation specially to the 
large mononuclear leucocytes. Be that as it may, 
there can be nu doubt that it benefits the neurone 
and favourably affects the progress of the case. 
Some observations go to show that arsenic re- 
places phosphorus in the cortical neurotic cells, 
and if this is so, it may explain that diminution 
in the excitability of the neurone which follows 
its admininistration in chorea. It is usual to 
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commeiice with a small dose of Fowler's solution, 
Bay three drops, and to increase the quantity 
gradually up to eight or ten drops in the case of 
young children, and fifteen in older children and 
/J..W, adults. This dose should be given three times a 
day, after food, the physician watching carefully 
for any sign of arsenical poisoning. In those 
cases in which, from gaatro-intestiual imtation, 
the drug cannot be borne when administered by 
the mouth, it may have to be given hypo- 
dermieally. Of late, certain other preparations 
of arsenic have been employed, such as the 
cacodylates and that di-sodic methyl-arsiuate 
known as arrhenal. Of the use of these in 
chorea, I have, however, no experience. 

As for the other drugs which have been given 
for the cure of chorea, I have not much good to 
utker say. Nitrate of silver, oxide of zinc, sulphate of 
' copper, which have sometimes been employed, 
are not to be recommended. In the hands of 
some, large doses of quinine have proved useful, 
but I have no experience of this method of 
treatment. 

Various sedatives may have to be given in 
severe cases to control the jerking and to induce 
sleep. Of these, the bromide salts are of little 
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service in cases of chorea. Antipyrine does AMipgriM, 
better and is well borne even by young children. 
But the most useful sedative is chloral. Its 
employment is not necessary in mild or even in 
moderately severe eases, but when the jerkings 
are so pronounced as sensibly to exhaust the 
patient, and particularly when sleep is much 
interfered with, the use of chloral is called for, chhrtU. 
and it then usually does well. The drug requires 
to be given continuously, and a careful watch 
should be kept ou the state of the heart during 
its administration. The use of morphia is not to 
be recommended save in very severe cases in 
which chloral, given alone, has failed. The 
r combination of a small dose of morphia with the 
chloral may then succeed in procuring rest. 



During the course of the treatment the ad- Tmika. 
ministration of tonics may be advisable. MTien 
the gastric functions are in good order, cod-liver 
oil should be given, and when there is anasmia it 
is well to order some preparation of iron. 

In the stage of convalescence the power of 
control of the upper motor neurone over the 
muscles may be restored more quickly by means negidated 
of regulated exercises similar to those employed 
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in locomotor ataxia for the re-education of the 
centres concerned in such movements. 

In cases of the chorea of pregnancy, when the 
condition is severe, the indjaction of premature 
labour may be advisable. 
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ON THE TREATMENT OF LESIONS OF SENSORY 
NEURONES 

The various centripetal impressions — Path of the sensation of 
poin — Causation of iiain — Mode of action of remedies in 
stilling pain — Connterirritation — Neuralgia — Treatment 
of tri[|eminal neuralj^ia — Treatment of euiatica^ — Treatment 
of the liij'htning paiua of tabes — Migraine, it* causation 
and treatiiient. 

We have now completed our study of the treat- DifiaUttM « 
ment of those diseases which mainly involve the " '' 
motor tracts^ and we pass to the consideration 
of those in which the lesion nffects chiefly the 
paths conveying impressions from the periphere 
to the centres. We are here confronted with 
difticalties easeutially greater than those we 
hare already faced, for our knowledge of the 
mechanism and arrangements of the centripetal 
neurones is much less complete than is the case 
with regard to the motor tracts. These diffi- 
culties depend on various causes. The clinical 
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arteries be compressed for about an hour there 

resiilta necrosis of tlie grey niatt«r in the lumbar 
region of the cord, with couaequent sensory and 
motor paralysis of the legs. 

That tin acute unasmia of the cord could be 
produced in thia way has long been known, and 
Stenaou's experiment has been practised for 
many years in our laboratories. But as a means 
of investigating the paths of conduction in the 
cord this method appeare to have been first used 
in 1884 by Ehrlich and Brieger.' 
H^-xfUUuf Sin<.'e that date many researches have 
fl«rw. made by this means," and recently the i-CBulting 
conditions have been investigated afresh by 
Loewenthal." There can now be little doubt 
that such ligaturp of the abdominal aorta, while 



^ Ehrlicli Aiiil Ikiej^r "Uebev Jie Aiissckaltnng dui Lendeii- 
markgniii," Zeitsukvift f. kiln- Aftd., Supplemeiil xuni U*l, 7 (I884j, 
S, ISft. 

^ TLo litarnturc of the tiitljjwt will bp found in the foUovinj 

MUiLZor and Wiiiier, " Heitriige vox Aiiiiiy.<>« ilcr Kunctiou ilvi 
RikkiMiiiiin'kflliiiitffstmiij;f," ^VcwiW. Qmiralht. (lS9fi), 8. ims. 

Rothttiiitili, ■' Cfbcr iUp acuiiticlal'eli De^ticraUoliini ntvv\\ Aiiaacha]. 
tiiDg des Sacrnl- umi Lcud«tiiLi[irks;riiu durcJi Ruckenmarkicnibolie,*'^ 
Arek./. Jnnl. im,l Fhtja. (!8fl9) (I'liys. Abt), 8. 120. 

Bochfiiiek, " Ih-genvrcscetife tlea tibrea endogeDes AftctQilaiiteg de In 
moello aprta i)g»tiirB do I'sortc nlMlominsk," Lc Ntvmxt, vol. iti. 
aout 1901. 

* Loowontlia.1, " Ex:i«rimBnts on the coiidiietivity of the «]iinal tonl 
rrndenKl nnseiiiio by coinpre^ion of t\w. unrta," Bram, vol, xxv, (1902) 
p. 274. b. 



LESIONS OF SBNSOEV NEUliOXES 



255 



causing acute necrosis of the grey matter of the 
lumbar and sacral cord, leaves the cells of the 
spinal gauglia and the root fibres untouched. 
The motor paralysis which follows is clearly 
the result of destruction of the anterior horns. 
The abolition of pain is due to the corresponding 
destruction of the posterior horns. The myelo- 
petal fibres of the posterior roots conducting 
pain end in the grey matter of the posterior 
horn on the same side of the cord, and, con- 
sequently, destruction there breaks the con- 
nections of the path of pain. 

Further proof in this direction is furnished by 
experiments in which the grey matter was de- 
stroyed directly by the injection of physiological 
salt-solution into the posterior horn/ In these 
cases the sensation of pain was abolished over 
that area of skin which corresponded to the 
segment involved. 



The clinical phenomena met with in certain obmvation* 
spmal lesions, particularly m cases of syrmgo- mydia. 
myeha, strongly confirm this view. When, for 



' Goldscheider and FliUu, " Ueber Haoiatomyetie," 2iU, /. klin. 
Mmi., Bd. 31 <1807}, S. 17S. 

Miinzcr «ad Wiener, loc. dt. 

Lubooschinc, ''Cuntributiou a I'utade de« fibm endog^tiEs du cordon 
untoro-Utt^rtil dti I* mcwHe terviealp," ie Ifitfraiee, vol. iii. p. 123, 
aodt 1901. 
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example, one posterior lioru has beeu destroyed in 
the course of that disease, the aeiiBation of pain, 
and also those of heat and of cold, are abolished 
Over the eorresponding segmental .'^kin-field. 

There can therefore be no doubt that the 
path of pain passes through the grey matter of 
the posterior horn. And since section of the 
posterior roots producea no degeneration wliich, 
traversing the grey matter, passes upwards, it Is 
clear that the peripheral neurone for pain-con- 
duction enda in that grey matter, and that the 
second neurone commences there. Clinical and 
experimental evidence alike show that the path 
leave-'i the grey matter almost at once and enters 
the white. But we do not yet know with cer- 
tainty in what part of the white matter these 
endogenous fibres lie. Most probably they pass 
up the ventro-lateral columns, possibly in associa- 
tion with the ventral-eerebellar tract. Certainly 
some fibres in these tracts degenerate (as Lubou- 
schine has shown) as a result of experimental 
lesions of the posterior horn on one side. There 
is indeed evidence to suggest that the pain path 
is a bilateral one, the heterolateral fibres crossing 
in the anterior eommLssure of the cord. 

As to the further couise of the path of pain 
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there is still greater obscurity. It seems likely 
that the endogenous fibres arising from the pos- 
terior homs pass upwai-ds as far as the basal 
ganglia, and that a synapse occurs in the corpora 
quadrigeraina and also in the optic thalamus. 
Indeed, the comparative slowness of pain -con- 
duction makes one think that the path of pain 
must be composed of many neurones. On these 
points, however, the greatest uncertainty pre- 
vails, nor do we know what part of the cerebrum 
is concerned in the perception of painful im- 
preasions, though some evidence points to the 
gyrus fornlcatus as being its seat. 

When we come to consider the causation of CanaaiioH <>/ 

1 1- • 11 JWI'l. 

pam, as that symptom meets us clmically, we 
find that it arises in two essentially different 
ways. In the first place, the pathological process 
may be one affecting the peripheral sensory 
fibres for conducting painful impressions, or 
their end-orguua either in the skin or in the 
dee|5er structures. This process is probably in 
most eases one of intense stimulation, but it Ptripiierai 
may be that m some the peripheral nervous 
apparatus has become so unduly sensitive that 
stimuli of a physiological nature and degree are 
perceived as pain. 
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In the second place, pain meets us clinically 
ill nascs ill which, as the result of disease, the 
cortical perceptive centre has become so sensitive 
that pliysiulogicul stimuli, either in the centre 
or reaching it through the i-eutripetal paths, 
give rise to pain. This latter condition, known 
to many as pain hallucination, is common in 
hysterical and other so-called functional neuroses. 
In certain abnormal mental states, indeed, the 
disturbance of fuuctiou may go further, and the 
sensation of pain may merge in, or even !« over- 
whelmed by, that of pleasure. But to a lesser 
degree, even in health, the variations of pain per- 
(icption are apjiarent to all of us. A blow or 
bruise received during a period of great mental 
excitement gives rise for the moment to no pain, 
whereas when the mind is unoccupied, and 
particularly when it is working introspect! vely, 
pain is keenly felt. But the consideration of 
functional pain or pain hallucination is not to 
detain us here. It will be discussed subsequently, 
in relation to hysteria and neurasthenia. 

What we have to consider now is that variety 
of pain which is truly of orgautc origin, arising 
either in the fibres of the peripheral neurone or 
its end-organ.^. This neurone stretches, as ha.s 
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been already. said, from the periphere through 

the sensory nerves to the grey matter of the 

posterior horn of the spinal cord. It is at or 

between these two points that we must look tor 

the lesion which gives rise to organic pain. For 

it is a very singular thing that, speaking generally 

(I shall mention the exceptions in a moment), 

organic pain does not arise from any lesion of the 

path of pain above this point. You may, for /*&«;»» iVu* 

example, thmk of a case of intracranial neoplasm, vrigin <^ puia. 

In such a patient no pain arises except such as is 

due to rapid increase of intracranial pressure, to 

involvement of the memViranes, or to pressure on 

sensory cranial nerves, and in these cases it results 

from stimulation of peripheral neurones. Even 

in eases, for example, in which a haimorvhage has 

torn up the posterior part of the internal capsule, 

no pain need result, though the total anasstheaia 

on one side of the body shows that the path of 

pain has been involved. Indeed, it may be held 

that lesions of the cerebral substance itself are 

painless. The same may be said of the path of 

pain in the spinal cord, from the grey matter of 

the posterior horns upwards. A myelitic process, 

for example, may advance so as to destroy the 

endogenous fibres conducting pain, and thereby 
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produce analgesia, without there being an curly 1 
stage during which pftin is felt. In a process of J 
this kind one would expect that tlie intlammii- 
tory irritation which precedes destruction would 
give rise to acute su tiering. But this is not the 
case except in so far aa the periplieral neurones 
of the segment in question may themselves be 
involved. 

It would thus appear that before a stimulus 
which is proceeding up the path of pain can give! 
rise to a painful sensation, it must have some 
quality imparted to it by the peripheral neurone 
in order that it may be recognised aa pain by the 
cortical perceptive mechanism. What this im- 
press is, it ia impossible at present to say. 

This then is the general rule. There are, 
however, aa has been already said, certain ex- 
ceptions, A few cases are on record in which ■ 
severe pain ha-s been felt as the i-eault of cerebral 
lesions, Erlinger,' for example, has recorded iu-l 
stances in which this symptom followed a lesion 
in the optic thalamus. Another example of Uj 
similar lesion followed by similar symptoms ha 
been described by Schupfer.'^ There are a few] 

' Eiliugor, 'Mjiebt c* ueutnil enUtulietido Scliincnteu ? " Dgul. ZtU.\ 

f. A'ervmihfill'imde, Bd. L {18111) S., U62, 

" SeliU|>rcr, "Sui dolori d'l origitic cet;tni1e," JZtVMa n/MTimaiUtlfl 
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others scattered through the literature. But the 
very rarity of such cases suggests that the cause 
of the pain was of some other origin than 
interference with the pain path. It is to be 
remembered that the optic thalamus stands in 
intimate relation to the mimetic movements, as 
uf laughiug and crying, aud that it lies iu very 
close association with the cortex. Its relation to 
certain post-hem iplegic plienomena, particularly 
to athetosis, is well known, and as this ia prob- 
ably due to a reflex through centripetal fibres to 
the motor cortex and thence down the motor 
tract, it may well be that the pain which some- 
times though nirely follows thalamic lesions may 
also be of reflex origin. 

But while, a.s we have seen, the various kinds 
of organic pain with which we have now to deal 
may, for all practical purposes, be considered as 
due to changes iu the peripheral neurone, ami 
not to more central lesious involving the con- 
duction pathj the stilling of pain may be accom- 
plished by influences acting at any level in that 
tract. Whether the peripheral end-organs are 
paralysed, or the fibres of the peripheral neurone, 
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di Freniatria, vol. xxiv. (1S9S}, p. 582. The literature on this intei-est- 
ing subject will be fouDd in tlii« trtide. 
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or the synapse in the grey matter of the posterior 
horu, or the endogenous fibres running up the 
cord, or the conduction path in the brain, or the 
cortex, the result is the same. Pain ceases to 
be felt. 

The great difficulty in dificussing the subject 
of treatment in relation to pain lies in the fact 
that with few exceptions we do not know at 
what point or points in this long linkage 
of neurones any particular remedy acts. No 
doubt our knowledge of the action of the local 
antesthetics is fairly accurate. As to the local 
action of cocaine, for example, we know that 
after a short period of slight irritation, it 
paralyses the peripheral apparatus of touch and 
of pain, and that it also affects the perception 
of heat and of cold. Carbolit' add, locally 
applied f acts much in the same way. We 
know also that meutbol applied to the sklu 
stimulates the end-organs connected with the 
cold sensation, and subsequently produces some 
anaasthesia, We may also fairly assume that 
cocaine ,wheu injected into the spinal sac 
produces its nnsfisthetic action by paralysing 
the fibres of the peripheral neuroue in the pos- 
terior roots as they enter the cord. 
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The general aDjesthetics paralyse the sensory omnw 
pparatus in the cortex and in this way abolish 
pain, but it is by no means clear that they do 
not act also on some of the neurones conveying 
pain. This is indeed highly Hkely, and the 
dissociation of sensation sometimes seen during 
ether narcosis points strongly in that tlirection. 
In how far the pain-stilling action, produced by 
such drugs, may be attributed to interference 
with the amoebism of the protoplasmic processes Amahit 
of sensory cells, it m impossible to say with 
certainty. All that can safely be stated is that 
the results of experimental enquiry point to 
some extent in this direction, and that such 
a theory is not at variance with clinical 
observation. 

The whole subject of the action of drugs in oiMcwrUgaf 
subduing paiu is indeed very obscure, and it 
seems clear that the only way in which the 
question now before us can be profitably dis- 
cussed is to describe the methods of treatment 
to be adopted in each of those diseases in which 
pain is a prominent symptom. 

But before proceeding to consider in detail 
the treatment of these various sensory disorders, 
it may be useful to say a word as to that method 
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oount^- of treatment usually known as " counter-iiTita- 
tioa." You are of eourHe aware that in lutmy 
cases a deep seated palu may he relieved hy 
some application which iiTitates some particular 
skin area, and you liave often seen how satis- 
factorily a small blister will remove the pain 
of pleurisy. But while counter -irritation acts 
exceedingly well in ctuses where pain is tbe 
result of visceral disease, I feci bound to tell you 
that it is not, as a general rule at least, so 
satisfactory a method of treatment in those 
cases in which pain occurs in the course of 
nervous disease. 

tiHit,r<mi. The theory of counter-irritation and of the 

good effects in relieving pain which follow its 
use, depends almost certainly on that very 
curious correlation of the afferent visceral and 
afferent somatic nerves to which is due the 
phenomenon known us "referred pain." It is 

itrmi-H mr.;. almost entirely to the beautiful work of Head 
that we owe our knowledge regarding this 
interesting point. 

X^ you know, each viacus bos a special 
relation to a particular area of skin correspond- 
ing to the spinal segment with which the viseus 
in que^ttion stands in nervous connection. If 
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the vbcus k diaeai^d in such fashion as to 
originate a centripetal impression, this ifritation 
somehow radiates in such a way as to produce 
stimulation in the nerve fibres coming from 
the coiicsponding segmental skin area, and so 
gives rise to what we call *' referred pain." The 
afferent visceral nerve fibres and the afferent 
fibres from the skin come into near relation in 
the ganglion on the posterior spinal root ; but 
whether the radiation takes place there, or in 
the grey matter of the cord is not certainly 
known. 

And just as disease of the viseus causes referred cb..wr.e 
pain or referred hyperalgesia in the corresponding 
segmental skin area, so irritation of this skin area 
(as by a blister) often acts very beneficially on 
the visceral disease. This, however, does not 
specially concern us here. Wliafc is of interest 
to us is rather the converse — a consideration, 
namely, of how somatic segmental pain may be 
lessened or removed by acting on the viscera. 
Just as pain and hyperaesthesia of the scalp are 
often produced by disorders of the abdominal 
organs, so a prompt action on the gastro- 
intestinal tract may remove the pain of head- 
ache. And a similar consideration may so far 
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explain the phenomenon in those cases of tabes 
ill which the lightning pains are relieved by 
prompt evacuation of the rectum by means of 
a pQi'ge. The lower bowel is thus stimulated, 
and the centripetal impulse passes to the sacral 
segments, where also the nerve fibres corre- 
sponding to the lightning pains pass. One may 
suppose that some species of interference takes 
place between the two sets of nerve impulses, 
visceral and somatic, either iu the posterior 
root ganglion or in the grey matter of the seg- 
ment, and that thus the lightning pains arc 
benefited. 

Let us now pass to the considerutiou of the 
treatment of some of these diseaHca in wliieh pain 
is a prominent symptom. 
Hmraigia. Paiu meets us very frequently iu practice in 
that disease or set of diseases wliicli we know as 
neuralgia. Properly speaking we ought to 
understand by that term a condition in which 
paroxysmal pain, referred to the area of distri- 
bution of a nerve, is the main symptom, and ill 
which no evident organic changes are present in 
the sensory neurone involved. This definition is 
indeed true in many cases, for a severe trigeminal 
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neuralgia may go on for years and yet the most 
careful microscopic esamination after death may 
fail to show any changes in the fifth nerve, or in 
the Gaaserian ganglion. But, in a considerable 
number of instances, structural degenerative 
changes do arise, and the pain in such cases may 
be rather that of neuritis tlian of true neuralgia. 
The clinical distinction between these two pro- 
cesses — the one intlammatory or degenerative, 
the other purely functional — is not easily di'awn. 
In many of the ea.ses of neuralgic pain which 
you will be called on to treat, the pain is purely 
symptomatic of a gross legion affecting the 
sensory neurone in question. For purposes of 
treatment, however, we may conveniently group 
these forms tocrether. 

The consideration of the treatment of neu- 
ralgia is of great practical iniportauee for the 
following reasons. The condition meets one 
frequently in ordinary practice. The pain is so 
severe as to call urgently for relief. The treat- 
ment is often difficult, and sometimes the 
obstacles are almost if not quite insuperable. 
And, in bad casew, when you see the physique 
of the man breaking down and his morale giving 
way under the severity of agonising pain you 
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will realise how every energy you have uiust be 
strained to find means of relief. 

Clearly, it is most important to discover the 
cause. But, in any individual case, this 'm not 
always possible. Nor, when you do detect the 
cause, is it always a removable one. And even 
if you are so fortunate as to trace a definite 
cause, and so happy as to l>e able to remove it, 
there are instances in whicli the paroxysmal 
neuralgic pain still continues. You ma}' com- 
pare this with those cases of epilepsy, sometimes 
encountered, in which removal of the original 
cause does not immediately stop the fits, and in 
which we may suppose that the cortex, having 
got into the habit of explosive discharge from 
time to time, cannot readily revert to a reason- 
able behaviour. As a rule, however, in neu- 
ralgia removal of the cause tends to cessation of 
the pain. 

When you are called to see a case of severe 
neuralgia, you will find that the patient will not 
give you time to hunt for the real cause of the 
condition. He expects you to give him relief 
at once. This is natural and right. How such 
immediate relief may best be obtained we shall 
see presently. In the meantime let us consider 
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the causes which underlie, promote, Hud actively 
give rise to the neuralgic condition. 

Let us take, in the first place, trigeminal T>ig€miwti 

atiirulifia 

neuralgia, for neuralgia of the fifth nerve is 
common - it is the severest form of the disease ; 
and its treatment is ofteu very difficult. 

When you come to consider the causes which lu awmti" 
underlie this disease^ you will find that in a very 
large proportion of cases there is evidence of 
neurotic inheritance. An investigation of the 
family history will show that parents or other 
near relatives have suffered from neuralgia or 
from some other of that group of diseases which 
we find so often in neurotic families. Indeed the 
patient himself may be the subject of neurasthenia 
as well as the victim of neuralgia. On the 
weakened neurones of an individual of sucli 
heredity any ner\'e- strain tells acutely. In 
women at the time of puberty, during pregnancy, 
at the menopause, such strain comes, and it is then 
that neuralgia is apt to show itself In the same 
way strong emotion may precipitate an attack 
in those predisposed, as may also any consider- 
ablfe muscular strain. Sexual excesses, likewise, 
may form the starting-point of neuralgia, and 
although in many such cases the pain may limit 
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itself to tlie testes and ueiglibouring nerve areas, ^ 
in others the strttiu tells in autjh a way as to 
produce neuralgia in more distant regions, in- 
cluding that of the fifth nerve. The iudieationa 
for treatment which these coiiditious present 
have been sufficiently considered in a previoua 
lecture. 
Amrmia Malnutrition is also a potent cause, and in 

aDfemia the true source of the neuralfria with 
which we are dealing often discovers itself. The 
use of iron is then called for, and in most cases 
the liest preparation you can give is that known 
as Blaud's pill. Capsules containing a quantity 
of the pill mass equal to three pills are usually 
readily borne, and I am in the habit of giving 
one of these capsules in the day, for three or four 
days, then two, and ultimately three. It has 
seldom apjMared to me to be needful or desirable 
Adviiuhira^ to increose the dose beyond this point. But you 
hi/pt^UmUa- Will occasionally come across a case m which, on 
" ''■ account of gastric disturbance, iron cannot be so 

admiuisterecl Under such circumstances I have 
had most successful results from giving the iron 
hypoderniically. As you know, when iron is 
administered by the mouth, even in the best 
form, a great deal is not absorbed but is excreted 
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by the bowel For tliis reasou, if you give the 
iron hypodermically, you will fiiiJ that a mucli 
(smaller dose is necessary, and tliia is a fortunate 
circumstance, for the preptiration of a solution 
for hypodermic use is not easy. The prepara- 
tion ' 1 employ is one of pure ferric citrate 
dissolved in distilled water in such a proportion 
that "07 gramme is contained in 2 c.c. The 
quantity necessary for each single injection is 
placed in a glass capsule, one end of which is 
finely drawn out. It is then carefully sterilised 
liy heat, and the tube closed by fusing the glass. 
When you are going to use it, you break the glass 
point, introduce the needle of your syringe and 
suck up the solution contained in the tube. The 
injection ought to be made into muscular fibre, 
and as a rule little or no irritation follows. It is 
usually sufficient to give such an injection twice 
or thrice in each week. 

But in neuralgia resulting from anjeraia, iron .\rt«»ic 
is not the only remedy you should employ. It is 
very desirable, in many cases, to gi\'e arsenic 
also. Blaud's capsules are sold containing ^ 
grain of arsenious acid, and you will find these 

' TJiis wlntion, in such C8[i9ul(;s, litt» been very careruUj prepared 
lor lue liy Mr. Geuige Lunaii, PhAnnaceMtical Cheitiiflt, Qaeensrcrrjf 
|Bti«et, Edinburgh. 
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excellent in such casea. If you have to give the 
iron subeutaneousljr, you may usefully combine 
with it a minute dose of tirsenie or of strychnine. 

But it is not merely in 8uch cases of general 
anaemia that neuralgiti reaulta. It seems probable 
that the trigeminal neuralgia one sees in oldli^h 
persons, the eubjectti of prououucefl arterio- 
sclerosis, may result, to some extent at least, 
from defective local circulation in the nervous 
tissues involved. Such cases are apt to be very 
intractable and demand careful conaideratiou 
and treatment. You will, I think, get most good 
from a combination of iodide of potassium witli 
strophanthus. Or you may sometimea usefully 
Hubstitutc liquor trinitrini for the iodide. Some 
people use digitalis, but I consider strophanthus 
better in these circumstances. Of course the diet 
requires careful regulation in all such cases of 
arterio- sclerosis. 

Very frequently you will find that the 
neuralgia with which you are dealing depends on 
the presence of some toxine. Alcohol, tobacco, 
lead and other such poisons may bring it about, 
and in these instances your line of treatment is 
apparent. 

Or again the poison acting may be one of that 
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group which we include under the term "auto- jute- 
intoxication." Very frequently the absorption ' "*' 
has taken place from the intestines and no one 
can be in practice for long without recogniaing 
how often neuralgic pain is associated with and 
dependent on a state of constipation. A regular 
and sufficient action of the bowels should there- 
fore be procured in all cases, and you will find 
that a combination of aloin^ extract of belladonna, 
and extract of nux vomica is very useful for this 
purpose. 

But constipation is not the only thing to be 
attended to in this connection. If there is 
reason to think that abnormal decomposition and 
fermentation are going on in the digestive tract, 
with consequent auto-intoxication, it is well to AtxHa^ia] 
limit these processes. This you will best do 
by giving regular doses of some preparation of 
mercury along with salicylate of phenol or salol. 
I usually give a quarter of a grain of grey powder, 
or ^ grain of calomel, with 8 grains, or more, 
of salol in a cachet three or four times a day. 
The salol requires to be finely divided if it is to 
act properly, and this may be secured by seeing 
that the powder is well rubbed down before it 
is placed in the cachet, Or, what I think is still 
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better, the finely powdered aalol may be levigated 
and made up as a mixture in water, held in 
auspensiou by means of tragacantb. In this 
case I give a smaller quantity of salol, say 3 
or 4 grains. A minute dose of perchloride of 
mercury {^^ or ^^ grain) may usefully be ad- 
ministered, not along witb the aalol,, but at a 
diflerent time of day. 

In Bome such cases ichthyol appears to do 
well. It may be given in doses of 5 grains or 
so, dissolved in water to which a drop or two of 
oil of verbena has been added to cover the taste. 
In the same solution you may give a minute 
dose of perchloride of mercury. 

The metabolic changes which occur in gout 
frequently give rise to neuralgic conditions of 
greater or leas severity. In such cases the 
primary malady must be attacked. I think 
nothing acta ao well as a combination of quinine, 
salicylate of soda and colehicum. The wine of 
colchieum may be used, but of late I have 
seen excellent results from the administration of 
colchicine. 

The neuralgia which is sometimes met with in 
eases of tliabetes belongs to the same class. In it 
also the main thing is to treat the disease in the 
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course of which it has occurred The pain may be 
subdued for the time by means of such remedies 
as salicylate of soda, aspirin and phenacetin. 

Often, however, the toxines which give rise to 
neuralgia are those which are fonned in the course 
of infective diseaaea. Malaria is a potent cause, MaUtna. 
affecting chieJBy and characteristically the first 
division of the fifth nerve. Here quinine in 
large doses is required. Influenza frequently /H/tu«n»a. 
enough givea rise to neuralgia, and here, too, 
the area of distribution of the first division of 
the fifth nerve is apt to be the seat of pain. In 
this case, as well as ld those in which rheumatism 
is the cause, and in the cases which find their 
starting-point in exposure to cold, salicylate of 
soda, sulphate of quinine, and phenacetin is in 
my experience the combination which gives the 
beat results. 

New growths and other processes causing Sairgro»tiu. 
pressure on the nerve are apt to give rise to 
symptoms of neuralgia, and these have to be 
dealt with according to the circumstances of the 
individual case. In conoection with the fifth 
nerve, pressure is very apt to occur in the bony 
canals before the branches emerge on the face. 
Syphilitic changes in the bone and in the peri- -s>/Atf«. 
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there remaiDs a certain number of cases Lu which 
this knowledge is not attainable ; and it is an 
unfortunate thing that those cases in which no 
evident cause ia diacoverable are very often the 
severest of all, the genuine tic douloureux. In 
such patients during the attack there is apt to 
be spasm of the facial muaclea, and Trousseau 
f(frm used to call this condition epileptifonn neu- 



ralgia. In this affection there is usually a well- 
marked neurotic heredity, accompanied with 
malnutrition, and it in in them that the mental 
functions are so apt to become af!'ected and the 
whole morale shattered. This, and the agonising 
pain which occasions it, lead sometimes to 
actual suicide, often enough to the contempia- 
tion of that act. The malnutrition in such 
cases is largely due to the fact that the act of 
chewing brings on the paroxysm. The feeding, 
therefore, requires to Ite very carefully attended 
to. As a rule in auch severe cases the milder 
sedatives are useless, and one is driven to uae 
morphia. And it is in tliem that the resort 
to surgical aid sometimes becomes ultimately 
neceusary. We shall consider these points 
presently. 

In all cases of neuralgia the question of 
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nutrition is an exceedingly important one. Tbe itv^/uij? o/ 

I ^1 . ., I-I1-- '"^^ cases, 

better led your patient is, the more likely is it 
that he will throw off the malady, always pro- 
vided that his power of assimilation is good, and 
that excretion is going on satisfactorily. In 
ordinary cases it is probably sufficient to see 
that the patient is taking a fairly liberal mixed 
diet. But when the case is a severe and difficult 
one, it is well to consider whether the Weir- 

ijifitchell treatment ought not to be adopted. 
The regular overfeeding and the accompanying 
general massage do weU in some cases. It need 
hardly be added that the administration of cod- 
liv^er oil is often very beneficial. 

Then again there is the question of climate ciitnate. 

,to be considered. In obstinate cases and where 
the patient can afford to go abroad, it is quite 
worth w*hile to try the effect of residence for a 
time in a warm and dry climate. 



Turning now to the immediate treatment of nurtwui^ 

mtratme 

the attack itself, you will remember that I told amck. 
you that in practice one has usually to employ 
means to still the pain before proceeding to that 
careful enquiry which is usually necessary before 
its cause can bo made clear. Now, while in 
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mauy cases a resort to morphia will ultimately 
prove to be necessary, it is always well to delay 
this as long us possible. Such a. disease as 
neuralgia, with its recurring attacks aud in the 
severity of its sufferings, presents just those 
conditions which favour the acquiring of the 
morphia habit, and this the more in that the 
patient so often shows a neurotic inheritance. 

Therefore, when you are called to see a case 
of neuralgia — and we are specially considering 
trigeminal neuralgia just now — you will tirat of 
all try to soothe the pain by means of the 
milder analgesics. You are indeed embarrassed 
by the number and variety of such drugs which 
lie to your hand, A modest computation has 
set the count as high as one hundred aud fifty. 
Of these, of courae, but few are really or widely 
serviceable. 

One of the best of these remedies is quinine. 
Its use is, of course, specially indicated in cases 
in which there has been malaria. These, how- 
ever, w© seldom see here. But even when all 
possibility of a previous malarial infection has 
Ijeen excluded, quinine is often of much service. 
I have frequently seen brilliant results from its 
administration in neuralfiia of the fifth nerve^ — 



TREATMENT OF NBUEALGIA 



281 



particularly, I thiuk, where the affection is one 
of the first diviBiou. I have usually employed 
the sulphate, and iu large doses, — say of 10 
grains,— which may be repeated two or three 
times until the pain subsides or the physiological 
action is thoroughly manifest. 

Salicylate of soda is another valuable remedy stdiq/kaa. 
in these cases, though not so powerful or so 
immediately effective as quinine. You may use- 
fidly combine phenacetin or antipyrine with it. -in(«>>y™««- 
Indeed I have seen excellent results from a 
powder containing 5 graiaa each of sulphate of 
quinine, salicylate of soda and phenacetin. Pfu^c^Hn. 
The new preparation known as aspirin (aceto- 
salicylic acid) has served me well in some cases. 
Given in quantities of from 5 to 10 or even 15 
grains, it does not appear to produce unpleasant 
symptoms uidess the dose is frequently repeated 
and at short intervals, and it certainly acts bene- 
ficially in some cases of neuralgia. 

Exalgin at times suits well a& an analgesic, 
though its action requires careful watching lest 
it produce collapse and cyanosis. It is well to 
begin with a small dose (2 grahis), which may be 
gradually increased. Another remedy of the Piframviom. 
same class is the substance known as pyramidon. 
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In the hands of some {Dotabl7 Oppenlieim) it 
has proved most useful, and it haa sometimes 
served me well. It is a djmethyl-amido deriva- 
tive of antipyrine, and in its action it resembles 
that drug. Its effects develop more slowly, but 
they are more lasting than Ib the ease with anti- 
pyrine. 
ButyUiUoni. Butylchloral hydrate ia an excellent remedy in 
neuralgia, at any rate for the purpose of stilling 
the pain for the time. It may be given in doBcs ] 
of 5 to 10 grains, or even more, aud b beat 
administered in solution, with glycerine or syrup. 

The pain of facial neuralgia is sometimes 
wonderfully relieved by the use of gelsemium 
sempervirens. The usual preparation ia the 
tincture (5-15 minims), but some prefer to give 
gelaemine hydrochloride, the dose of which may 
be said to be from ^J^^j to yj^ grain. Aconite 
may also be of service, and with some it is a very 
favourite remedy. 

Iodide of potassium in full doses is often very 
beneficial, and with it the bromide salt may use- 
fully be combined. Bromides alone are not of 
much service in trigeminal neuralgia, save in 
those rare cases in which the neuralgic paroxysm 
replaces a true epileptic attaclc. Turpentine, 
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though it is sometimes of benefit in casea of 
trigeminal neuralgia, finds its most useful em- 
ployment in sciatica. 

Allusion has already been made to arsenic. Armtu. 
The importance of this remedy in such cases is 
great. 

Id what has been said I have endeavoured to 
mention the more important of those remedies 
for the relief of pain which are given in cases of 
facial neuralgia, and particularly those of which 
I myself have had experience. It is as a rule 
impossible, in any individual instance, to say 
what remedy will prove successful. One has 
to try one after another until the appropriate 
method of treatment is found, if indeed you are 
60 happy as to discover it. And in regard to 
these drugs, the general remark may be made 
that they usually require to be pushed to rather 
full doses before the desired result is attained. 
How far it is safe to go depends on the strength 
of the patient and, of course, on the nature of the 
drug, but in most cases it is well to give some 
form of stimulant along with any drug of which 
the action ia a depressing one. 

But, after all, in too many instances you will MorpkM 
find that a resort to morphia becomes necessary. 
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1 am not by any means convinced that the 
hypodermic use of that drug is not of itwlf 
curative, as well as merely palliative. In any 
case it is a wonderful pain -reliever. But, for 
the reasons already mentioned, its employment 
should be delayed as long aa is reaaouable. The 
danger of starting a morphia habit is greats and 
especially for this reason the doses should 
always be administered by the physician, and 
the Myriuge never allowed to pass into the 
hands of the patient. 
luvdminit' If you have reason to believe, from past 
experience, that no idioayBcrasy aa rogarda 
morphia exists in the case with which you are 
deaUng, then I consider it best to commence 
with a full dose. This will reUeve the pain for 
some houra, and ao allow other remedies to have 
time to act. The addition of atropine to the 
hypodermic injection is often advisable. In bad 
cases such injections have to be repeated from 
time to time, and in the worst forms of ttc 
douloureitx the patient may have to be kept 
under morphia for long, so long indeed that 
even with large doses the relief obtained 
becomes only slight and evanescent. It is in 
such circumstances that surgical interference 
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becomes specially necessary. To this point I 
shall return presently. 

Passing now to the local treatment of facial c<mni«t- 
neuralgia, you will not, i thmk, get much 
benefit firom the use of counter-irritation or of 
liniments, save in slighter cases. In these the 
liquid formed by the mixture of chloral hydrate, 
camphor and menthol (equal parts of each), may, 
when rubbed into the akin, give some relief 
The apphcation of cocaine solution to the con- 
junctiva or to the nasal mucous membrane is 
sometimes helpful. 

The local application of heat, particularly of Btat. 
dry heat, is of great benefit in many cases. It 
is difficult to apply the heat radiated from 
electric lamps to the face, but in other forms 
of neuralgia I have seen great benefit follow 
such treatment. 

One other kind of local application, and that tUtetrkUy, 
the most importantj remains to be mentioned, 
viz. electricity. The use of the galvanic current 
often gives excellent results in cases of tri- 
geminal neuralgia. The anode, or positive pole, 
should be applied over the seat of pain, and the 
negative should be placed on the aternum. 
Rather large electrodes should be employed and 
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the current ahoulil not exceed 1 or 2 milli-amperes. 
This form of treatment is specially useful when 
the case is treated early. Static electricity and 
the iiee of high frequency currents are also to be 
recommended in this condition. The relief of 
pain after such treatment is often very wonderful. 
In obstinate cases oamic acid has been used 
on the recommendation of Hughes Bennett,' 
The nerve is exposed by incision, and a few dropa 
of a 1 per cent solution of osmie acid are injected 
under its sheath by means of a sterilised hypo- 
dermic syringe. I have no experience of thid 
method of treatment. 

iiHrffiaii The last resort in severe and obstinate cages 

is to the knife of the surgeon, Ihe wonderful 
advances in technique which surgery has made 
of late years have enabled much to he done 
with safety which could not previously be 
attempted, and have brought even so severe and 
difficult an operation as that of excision of the 
Gasserian ganglion within the sphere of practical 
therapeutics. 

When, then, you encounter a case of tri- 
geminal neuralgia which has resisted treatment, 

' Lanctt, 18P9, vol Ji. 
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and in which the suflering is so severe aa to 
lender life miserable, it becomes a question 
whether surgical interference is not advisable 
or even necessary. Under what eouditions are 
you to come to such a conclusion ? 1 need 
hardly say that an opinion of that kind is not 
to be lightly arrived at. 

In the first place, then, you ought to satisfy firoftncutn 
yourselves that all reasonable measures in the \att^/^a^u 
way of treatment have been tried, and tried 
thoroughly ; that the remedies likely to do good 
have not only been given, but that they have 
been given in as full doses as are necessary 
to delevop their action distinctly. You should 
assure yourselves, further, that the neuralgia does 
not proceed from gout, rheumatism, diabetes, or 
other similar general disorder, and that it is not 
hysterical in its origin ; in short, that there is no 
removable cause to be found, that the attack is 
a long continued one, and that it defies treat- 
ment. But, inasmuch as the disease sometimes 
lasts long and yet is completely recovered from 
without operation, you ought further to satisfy 
yourselves that the attacks are of such severity 
as seriously to undermine the health, mental and 
physical, of your patient. Finally you should 
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coiiisider wliether jour patient has strength 
enough to stand the operation. Practically you 
will find that such eases are chiefly those known 
as epileptiform neuralgia. 
Varieti/f./ If then, in view of such considerations, you 
ajrive at the conclusion that surgical interference 
is desirable, you have next to consider what 
variety of operation is most likely to suit the 
special case. Now, of all the forms of neuralgia 
met with in practice, that connected with the 
fifth nerve is the one which best lends itself to 
such measures, and many more operations have 
been performed on that nerve than on all the 
other nerves of the body. This is due to the fre- 
queuoy with which trigeminal neuralgia occui 
to its severity, and to the fact that the nerve 
is so largely sensory. A mixed nerve cannot 
interfered with in the same way. If only one 
of the branches of the nerve is affected, say the 
first division, the simplest operation is that of 
section, But this is not one to be recommended, 
for though the pain is usually at once relieved 
when the nerve is divided, it returns as regenera- 
tion takes place. Neurectomy, in which a por- 
tion of the nerve (not less than 1 cm.) is cut out, 
is much more satisfactory, for it usually procures 
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a loBg period of relief, and it sometimes effects a 
Eomplete cure. Or you may direct thie surgeon 
to proceed further, and to perform the operation 
of avulsion, in which the nerve is extracted by 
force. This operation, eombiniug as it does 
the mechanical effects of nerve stretching witli 
neurectomy, is very often successful, and it is 
the one to be recomraended. When the second 
division of the fifth is so operated on, Meckel's 
ganglion is usually torn out along with the 
nerve. 

In very severe cases in which these operations 
I'have failed^ and in those in which all three 
divisions of the nerve are involved, it becomes 
necessary to consider whether the surgeon ought 
to proceed to an intracranial operation — that is, 
to excise the Gasserian ganglion or to divide the Ewmon of 



Oasserian 



nerve fibres behind that point. Now, this is one ^g^,/' 
of the most formidable operationa in the whole 
range of surgery, and no surgeon who has not a 
wide and intimate experience of the technique of 
hb craft ought to undertake it. The mortality 
is high — how high I cannot tell you, for the 
tendency, I am afraid, is not to report unsuccess- 
ful eases so frequently as those which succeed. 

Probably we shall not be far wrong if we consider 

V 
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that of all the cases operated on between 20 and 
30 per cent die/ Still, in a very severe case, 
even such an operation as this is sonietinaes 
advisable, provided the strength of the patient 
is fairly good. He must of course be iufonned of 
the rislis attending the operation, but such risks 
sink into iusiguificanee in his eyes in view of 
the comniimding pain from which he is sufiering. 
The operation has frequently proved successful, 
and is certainly one the claims of which should 
be carefully weighed in all severe cases. The 
removal of the Gasserian ganglion has sometimes 
been followed by keratitis and destruction of 
the eyeball, but this does not appear to be a 
necessary result, and it can probably be avoided 
by due core and careful protection. 
• I shall not attempt to describe the technique 
of these various operations. It is sufficient to 
indicate, as has been done, the main points which 
should guide you in deciding for or against 
Operative interference. 



fttica. When we pass to the consideration of sciatica, 

' Ko flurgeou Uaa oj>vrated ou tlic Gnsseriau ganglion io freijueutly, 
or ID BQCcessfullj, 04 Krauw. X find fiom liig last gtatiiitica (" 27 iiitru- 
kmtuelleTrig&Dimuii-KesektiDiiiiu, damulei' 2!) tyjiisclic Exstirpatioiion 
flea Ganglion Giujieri, tinfl iliro Ergt'bnJBse," Mtinch. nied. Woch, (1801 ) 
S. 1043) that out of '11 ojientionB Q were fatal. 
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we find at ouee a marked difference as to the 
lines on which treatment is to proceed, This 
depends on various causes, largely on the situa- 
tion aud distribution of the nerve, but most 
importantly on the fact that so many of the 
cases of sciatica which present themselves for 
treatment are not instances of true neuralgia at 
all, but are in reality due to uemitis. In these 
you will notice that the esaet style of the pain 
ia not that characteristic of true neuralgia, and 
you will find other e^'idenee, in the shape of 
muscular atrophy and the like, going to show 
that the symptoms are those of neuritis. 

It is therefore not a matter of surprise to find 
that of those cases of sciatica which come before 
us there are but few in which heredity plays any 
important rdlt. Much more commonly the con- 
dition arises fi'om mechanical causes or from 
toxic agency. 

Thus, in commencing to treat a case of 
sciatica, the most important line of investigation 
is that fitted to disclose its cause, aud this search 
will be more frequently rewarded with success in 
sciatica than in trigeminal neuralgia. 

What then are the causes for which we are to Onuiuum. 
search in this very common form of neuralgia ? 



THKATMENT OF NEUBALGIA 



Apart from actual trauma, of the occurrence of 
which in ull likelihood you will be at once in- 
formed hy your patient, you have to look for 
the preaeuce of anything which may cause 
prwii-r ma- pressure on the nerve. Outi3ide the pelvis the 

tide jttlrit. ..-,., 4 , 

search m lairJy easy. Any tumour or bony 
outgrowth may produce pressure sufficient to 
give rise to sciatieu. And I need not say that 
you should search for such, and that you should 
uot overlook the possible presence of a neuroma, 
true or false. In treating such a case the aid of 
the surgeon is usually necessary. 

Conditions inside the pelvis leading to inter- 
ference with the nerve fibres before they unite 
to pass through the great sacro-sciatie foramen 
are often less easy of detection. In a woman 
uterine eonditious — normal or abnormal — have 
to be looked for. Tumours aud phlegmonous* 
exudations may likewise produce the requireit 
degree of [jreaaure. But we need hardly delay 
to consider such questions here. More interest- 
ing to us are those cases of sciatica in which the 
condition arises as a consequence of venous 
engorgement in the neighbourhood of the strands 
of the plexus, from which the nerve takes it.-* 
origin. Such congestion, which is most easily 
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setup iu plethoric persons, m eettaiiily in many 
cases the starting-point of Bciatic paiu. Now, 
this venous engorgement may arise in many ways. 
It may occur, for example, iu cases of lieitrt- 
failure and general backward pressure, hut more 
frequently some hepatic condition is its cause. 
It is often associated witli, and sometimes directly 
caused by, faecal accumulation, and this is a 
point requiring very careful investigation in all 
cases of sciatica. 

If, then, you find evidence pointing to the Vcunut 

. enyoTgtnimt. 

presence of venous engorgement witnm the 
pelvis, what line of treatment are you to adopt ? 
If there is some cardiac lesion present, and if 
compensation has broken down, then the treat- 
ment appropriate to that condition should of 
course be given. But if this is not ithe case, — 
if, for example, there Ije some ftecal accumulation, 
— then purgation is clearly called for. Castor J'^i/atmi. 
oil is probably the best agent for administration 
by the mouth, but if the accumulation is of any 
considerable degree, then I think an enema 
composed of turpentine, castor oil and olive oil, 
thrown high up the rectum, is better. This 
should be of a quantity capable of retention, 
and should be followed iu two hours by a large 
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frequent a cause of sciatica that other evidence 

of its presence should be diligently sought for 
ill eveiy case. Even when no clear indications 
of the presence of gout can be detected, I think 
it wise in cases otherwise unexplainahle to direct 
the treatment as if the diagnosis of gout bad 
been established. 

Those cases of sciatica which follow exposure 
to cold, sitting on damp ground and the like, are 
probably rheumatic in their origin, and demand 
special treatment from this point of view. 
Miff <,/ j,ni,<. When we pass from the causal indications to 
consider tlie treutnicut of the pain itself, the 
first point to notice is the necessity of rest. In 
all recent and acute eases that rest should be »is 
absolute as is attainable. The patient should bft 
kept lying in bed, and should not be allowed to 
leave that posture for any purpose. You will 
find that he naturally places himself on his aide, 
with the knee ou the affected side flexed. This 
is obviously done to remove strain from the 
nerve, and in all acute cases this is the posture 
to be recommended. In chronic cases, however, 
it is often well to secure immobility of the limb 
by applying the long splint. I have seen most 
excellent results produced, even in obstinate 
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caaes, by a sojourn of some weeks in such au 

apparatus. 

The pain is often soothed hj external applica- iif<'i- 
tions. Some people use cold and apply ice-bags 
over the nerve. But heat is better, and a hot 
bag of salt is usually very grateful. The more 
thorough heating which may be procured by 
meaus of an electric-light bath I have found very 
efficacious. But the simplest form of apparatus 
for applying dry heat is that of Bier. According Hitr't mnhod. 
to his method the patient lies with the affected 
^part surrounded by a wooden, asbestos -covered 
box, the air iu which can be raised by a gas jet 
to any desired temperature. Most admirable 
results are to be obtained iu this way. In some 
cases also great relief follows the application of 
the hot pack, hot douches and the like. 

In subacute and chronic cases much good '>t««ter- 

, ... %rntatim, 

may sometmies be enected by counter- irritation 
over the nerve, particularly over the tender 
points. The simplest plan is to use the faradic 
brush, and this is often of great service, though 
in many cases the effect soon passes off. If this 
fails, blisters should be tried, and sometimes the 
actual cautery is required. 

There is another plan, viz. acupuncture, Arnpuneture, 
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derived, 1 believe, from the Far East— China and 
Japan — wliich 1 have practised for many years, 
and which is often wonderfully efficacious. In 
using this method the patient is placed in a 
recumbent posture on the face, and sterilised 
needles, about three inches in length, are passed 
tlirough the skin in such a position as to trans&x 
the sciatic nerve. The needles I use are of steel, 
and I usually put in four or five of these, at one 
sitting, at various points in the course of the 
nerve. They should be left in position for some 
minutes. The relief of pain which foUows this 
procedure is often astonishing. One imagines 
that the beneficial efi'ect is due in part to counter- 
irritation and possibly also to the piercing of the 
aheath of the nerve, which may allow of the 
escape of exudation. But whatever the reason 
may be, I can assure you from long experience 
that the method is a very useful one. 

The value of nerve stretching in the relief of 
che pain of sciatica is considerable. Many years 
ago surgeons used to cut down on the nerve, and, 
having exposed it, make considerable mechanical 
traction both on its upper and lower portions. 
This operation is hardly ever performed now. 
The nerve can be stretched quite sufiiciently 



TREATMENT OF NEURALGIA 



299 



without any surgical operation. All you need to 
do is to doraiflex the foot of the patient at the 
ankle, to extend the kg at the knee, and then to 
flex the whole limb at the thigh. As the patient 
lies on hie back with the pelvis fixed, the knee is 
thus brought near to the sternum. Considerable 
relief of pain may be brought about in this way. 

Electricity may also be employed in allaying Ehdne^, 
the pain of sciatica, I liiive already mentioned 
the counter -irritative action of the faradic brush. 
But more lasting effects may be obtained by 
means of the galvanic current. What I am in 
the habit of doing is to apply the negative 
electrode, which should be of large size, to the 
BEcrum, and the positive pole, also in the form of 
a large electrode, over the point of exit of the 
nerve and afterwards at any painful points over 
the course of the nerve which may be discoverable. 
The current should be put on gradually by means 
of a rheostat. Its amount should not exceed 
5 m.a., and the duration of each application 
should be from five to ten minutes. Some 
physicians prefer to use a specially constructed 
electrode, which is passed into the rectum, the 
lower bowel being previously filled with hot 
water. I have no experience of this special 
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method. High frequency cuirents are also ui^ful, 
and I have seen most excellent results from static 
electricity in obstitsate cases of sciatica* 

Aiojuage. Whcu tbc acute stage has passed away a 
little mild massage over the nerve may usefully 
be commenced. Later on the massage should 
become vigorous overall the muscles of the limb. 
Indeed a general massage, and even a regular 
rest-cure, may have to be adopted iu appropriate 
cases, 

^Dnv*. lu regard to treatment by means of drugs 
there is but little to add to tliat which hi 
already been said with reference to trigeminal 
neuralgia. Tlie pain may sometimes he relieved 
by quinine or by phenacetin and its allies, just 
as is the case in other forms of neuralgia. And 
in sciatica, as in trigeminal neuralgia, one doea« 
not use morphia so long as its employment can' 
possibly be delayed. Other remedies should l>e 
tried first, including codeine, and especially dio- 
nine. Injections of carbolic acid made in the 
immediate neighbourhood of the nerve have 
sometimes been of service, and the use of osmic 
acid, applied in the way described in connection 
with trigeminal neuralgia, may also be tried iu 
difficult cases. 
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There aie, however, two remedies of which rmrwHMNc] 
s|]ecial mentioD ought to be made in connection 
with the treatment of sciatica, viz. turpentine 
and iodide of potassium. Turpentine is parti- 
cularly useful. It should be given in doses of 
from 5 to 15 TTj^, either in capsules or in the form 
of an emulsion, made up with yolk of egg. The 
mode of its action is unknown, but one may be 
permitted to think that it doe.s good by cheeking 
ubuormal or escessive fermentative changes in 
the alimentary tract. 

Iodide of potassium is also specially useful in Muu ,./ 
sciatica, even m cases which are not ot speemc 
origin. It should be given in full doses. 

In sciatica it is not often necessary or ad- su,9iaif 
viaable to caU in the aid of the surgeon unless 
the pain Im a mere symptom produced by a 
removable tumour. There are, however, in- 
stances in wliich adhesions have involved the 
nerve sheath, with resulting obstinate sciatic 
pain. In such cases the nerve should be ex- 
posed by incision and its sheath freed from any 
adhesion which may have bound it down to 
neighbouring tissmes. 

It does not seem necessary tu refer more 
specially to the other forms of neurjilgia which 
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symptom. To distmss the subject generally is 
clearly outside the scope of theifte lectures ; it 
would indeed involve a scrutiny of many of the 
problems of general medicine, and would lead uh 
far from those topics which are usually included 
under the tenn of ueivous disease. 

Mifp-ttUir. There is, however, one variety of headache,^ 
namely migraine or hemicrania, which is cer- 
tainly pertinent to our present subject. M igrnine 
JH indeed very distinctly a neuropathic disorder. 
It is essentially hereditary, being transmitted 
through certain families in a notable degree. In 
this respect it resembles epilepsy and the other 

//fm/iv.v. diseases met with ic neuropathic families ; indeed 
its associations witli epilepsy are singularly close, 
for tlie epileptic convulsion is occasionally re- 
placed by an attack of migraine. 

The hereditary condition which render.*? an 
explosion of migraine easy in certain individuals, 
so overshadows the clinical picture that the 

Fnoeimatf pro.\imate or exciting cause is for the most part 
not prominent nor easy to recognise. That «uch 
attacks result fi'om the strain of intense mental 
work is certainly true in some cases. In othei 
digestive disturbances and the resulting auto- 
intoxication act aa the starting-point. Errors in 
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connection with the visual apparatus as well as 
the metabolic changes of gout, may also be men- 
tioned in this connection. 

The disease consists of periodic attacks of Sifrnptm""- 
headache of greater or less severity, the pain 
being usually at first limited to one side of the 
head and attaining its greatest severity in the 
frontal region above the orbit. It is aggravated 
by movement, by tight, and by sound, and is 
accompanied with mental oppression. The 
attack lasts a varying time, its duration seldom, 
however, exceeding twelve or fifteen hours. It is 
usually accompanied with gastric symptoms, and 
often with vomiting. 

Along with this headache there occur other 
nervous symptoms. Several of these appear to 
be due to some disturbance of the functions of the 
sympathetic system. In most cases these signs s^mjiaOieiw 
are those of irritation : pallor of the face, contrac- 
tion of the temporal artery, dilatation of the 
pupil, shght retraction of the globe of the eye, and 
perhaps some salivation. Sometimes, however, 
the symptoms are rather those which we associate 
with paralysis, of the sympathetic, namely, flush- 
ing of the skin of the face, dilatation of the arteries, 
contraction of the pupil and slight exophthalmos. 
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vuMcA There may also be subjective visual symptoms, 

such aa scotoma, particularly tliat zig-zag^ scin- 
tillating form which has been compared to 
the outline of a fortification. Various other 
symptoms may occur in cases of migraine 
though they are not invariably present. Among 
these may be raeutioned giddiness, parsBsthesiae of 
divers kinds, and temporary and very transitory 
aphasia. 

In those subject to migraine the attacks CcnuA 
on at varying intervals. Days, weeks, or even 
months, may intervene, and aa the patient 
becomes older there is a tendency towards re- 
covery and the attacks become less and less 
severe. 

From what has been said it must be clear that 
during a severe attack the patient should lie 
down in a darkened and quiet room, so as to 
avoid as much as possible those stimuli — move- 
ment, light and sound — which tend to aggravate 
his symptoms. You hardly need to tell him to 
adopt this course. He does it naturally and as 
the result of past experience. The pain may 
sometimes be relieved by purgation and the 

PurgtaiBn. attack thus cut short. This, however, so far as 
my experience goes, will only happen if the purge 
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be taken at once, whenever the symptoms begin 
to show themselves. If time is allowed for the 
attack to develop, this method of treatment ia 
not of much avail. The severity of the pain may 
usually be mitigated by the administration of 
phenacetLQj antipyrine, pyramidou, or other taU rtHeeen. 
member of this group of drugs. On the whole I 
have had best results from phenacetin in rather 
full doses^l5 grains or even more — which may 
be repeated once or twice, and with which I am 
in the habit of combining caffeine. In cases of 
marked severity and when the headache is over- 
poweringj such remedies, even when given in large 
dosea, may fail, and you may have to resort, 
however reluctantly, to the hypodermic use of 
morphia. 

The pallor of the face and the vaso-constrie- 
tion of which it is the result suggest the use of 
such remedies as cause vaso-dilatation, and some- 
times the administration of nitrite of amyl, nitro- 
glycerine or erythrol tetranitrate may afford 
relief 

Apart from such measures as have been men- Trtaimtut •« 
tioned, which are fitted for use during the attack 
of migraine, we have to consider the general 
treatment of the underlying condition. The 
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lines to be adopted are veiy much those to 
which I shall refer later when speaking of 
the management of neurasthenia. The patient 
may do much towards warding off these attacks 
by a sensible regulation of his mode of life. He 
should avoid the use of alcohol and of tobacco. 
His diet should be a simple one and should not 
include much red meat. He should live an 
active life, take plenty of exercise, avoid late 
hours and limit the intensity and the ampUtude 
of his mental work. Attention to the state of 
the bowels is of importance, and an occasional 
laxative is usually needed. If there are evidences 
of the presence of gout, the treatment ought to 
be directed in accordance with this indication. 
In some cases of migraine a course of bromide 
medication is advisable. 



LECTURE VIII 

ON THE TREATMENT OF THE DISORDERS OF 
CO-ORDINATION AND EQUILIBRATION 

ATAXIA AND VERTIGO 

IMBcrders of c^T-ordinatioii — l{ec«:tit advances as regards treat- 
ment — Underlying physiological arrangements — Definition 
of ccM)rdiaation — It« meehaniBixi— Centripetal and eentri- 
Tugal paths'^ — Centres for co-ordination — Definition of 
rtmncular sense — It's component parts — Ita disoriiers — 
Ataxia — VicariouB oclion of other neui-ones — Curative 
effeeta of attention and practice— Treatnient of tabes, ita 
practical application — Details of Frenkel's method — 
General management of tabetic cases and tbe treatment of 
apedal aymptomsL 

Vertigo, etiology and method of it* production — Uyniere'a 
disease, ita causes and treatment. 

In the whole wide field of neurology there ia, to Diionim* of 

eo-ordt'naiio* 

my mind, uo subjeet which equals in interest andepiU^rtt- 
that involved in the consideration of those 
disorders which affect the mechanism whereby 
co-ordinated actions are performed and the erect 
position of the body is maintained. Intimately 
relatetl to these — indeed in some measure over- 
lapping them — stand the maladies which produce 
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cerebellum itself, especially of tlie middle lol 
and it seems probable that alcohol, in producii 
ataxic reeling, does so by acting on the 
cerebellum. Very profouud changes of thu 
kind follow leaiona of the semicircular canajij 
ftud of the vestibular portion of the eighth nerlfl 
These, however, will be studied when we come to 
consider the varieties of vertigo. fl 

Dealing in the first place with the varioS 
forma of ataxia, we shall find that, so far aa 
the interference with co-ordinated movement ia 
concerned, the method of treatment which ought 
to be adopted ia very similar in the case of each 
of these maladies. This method will now be 
considered. Thereafter we may discuss the 
various indications for treatment, other than 
that directed against the ataxia, which these 
maladies present. We shall, finally, consider 
the measures to be adopted in the treatment ol 
the various forms of vertigo, 
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RmtU*^ In no department of neurology has greatei 

eate* >if tahm. progress been made of late years in the direction 
of therapeutic measures than in that which con- 
cerns the group of lesions involving the apparatus 
of co-ordination and orientation. While, a fe 
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years ago, we stood nearly helpless before a case 
of advancing locomotor ataxia, knowing that 
ere long the patient would almost certainly be- 
come bedridden, we now stand in an altogether 
different position. We know that, for many 
years at all events, we shall be able to ensure 
that he can move about, that the advancing 
ataxia will be held in cheek, and that to a 
considerable extent the power of co-ordinated 
movement will be regained. The advantage of 
this to the patient consists not merely, or indeed 
mainly, in the comfort and satisfaction it gives 
him, but more importantly in that he can have 
the advantage of moving about in the open air, 
and that the danger following the formation of 
bed-aores is avoided, or at least postponed for 
an indefinite period. 

We owe this great advance in therapeutics 
to the labours of a Swiss physician, Dr. H. S. 
Frenkel, who with skill and perseverance has Frrnkd'a 
developed the method of what may be called com- 
pensatory therapeutic exercises. By this system 
of treatment, which consists in carefully designed 
and regulated exercises, the ataxia is to a large 
extent reduced and the power of co-ordinated 
movement correspondingly re-established. The 
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regaining of this co-ordinating function, which, 
when observed clinically, is a very striking 
phenomenon } is due, not to the re-education o^ 
paths which the degeneration has affected, buff 
to the subBtitution of neurones capable of acting 
vicariously, and probalily to the education and 
opening up of new paths through which the 
centripetal impressions necessary for co-ordinated 
movement may pass to the higher centres. The 
results depend also to a considerable and important 
extent on that increased acuteness in the regulat- 
ing centres which practice brings with it. 

To understand this subject and still more 
be able to apply the method accurately and 
suitably in particular cases, it is necessary 
consider with some degree of minuteness tht 
nervous mechanism by which muscular move 
menta are co-ordinated. 

By a co-ordinated movement is meant on« 
which fully and exactly fulfils its purpose, and 
yet does so without any undue expenditure of 
nervous or muscular energy. To arrive at this 
precision of result it is necessary that certai 
muscles should be set in action in a certain ordf 
and with a certain degree of force, which de^ 
may, in the case of each muscle, have to 
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moditied — diminished or increased — -during the 
course of the action. 

The matter is therefore very complicated, for Sifna-gic. 
uo action is performed by means of one muscle 
ttloue. There are always others which com^e 
into play either by contraction or by relaxation. 
Take for example the action of grasping with 
the hand, which Duchenne ao carefully studied. 
In a firm, grasp the fingers are flexed in the 
palm, but at the same time the hand is ex- 
tended at the wrist. This synergic movement 
has for its purpose the increasing of the distance 
between the points of origin and insertion of the 
flexors, thus enabling these muscles to act more 
effectively. We have here, then, an example of 
a movement so co-ordinated as to make the 
grasp of the hand more useful to the organism. 
Another example of co-ordination is to found in 
the reluxation of antagonistic musclea when Reiaxatioa »/ 
certain actions are performed, Sherrington,* in 
the course of his observations on the effects of 

' Sherrington, " Hote on tbe knee-jerk &di1 the correUtigti oraction 
oF aiitagfinifitir muat^les," Proeeidingt of the Jioyai Society of London 
(Ifeb. 0, 1«»S)> 

" Farther ex]>P!riment(il uoto on tlie correlation of action of Hiitftgo- 
nistic miaaeies," Ptocrcdinya of the Mayal Soeieti/ of Lowbni (Mny i, 

"On reoipiot-al inner»»tion of tntagonistio oiiiscles,'' Proeeedinif* (if 
the lioyai Socieltj of !Mndt/n {iut. 21, 1S97). 
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stitnulatLag the cerebral cortex in the monkej, 
noticed that when any particular point of the 
Rolandie area was stimulated there was not 
only contraction of the muscles concerned in per- 
forming the special movement which that part of 
the cortex subserved, but also a simultaneous 
and marked relaxation of the antagonists. The 
feet that along with the contraction of the 
OoTTthiiimo/ agonists there is a simultaneous relaxation of 
antagwtuti. the antagonists has since been confirmed by 
many observers.' You may indeed satisfy your- 
selves without difficulty that this relaxation does 
occur. If you bend the foot doraally at the 
ankle and then, against a firm resistance, try to 
Hex, you will feel that the muscles of the calf 
Emmpu, contract strougly, while, if your fiuger is laid 
upon the extensors, you will be able to satisfy 
yourselves that their fibres simultaneously relax. 
I do not suppose that in every movement there 
is this relaxation of the antagonists. In some 
eases it is more useful for the due caiTying out 
of certain movements (in drawing, for example) 

' Hering ind Sherrington, "U«ber Henimniig der Contmctfoii 
willktirlicher Munke^ln Iiei electrischer Reixung dcr OroasliimTrndc," 
Pfltiger'a Arch., Bd. 68 (1897), S. 222, 

Hvritig, " UvLtrag ztir Frage der gleioliieitigeii Tluiti^koit aotAgu- 
niatiseh wirkendcr Maskeln," Zcil. f. HeUhinde, M. xri, (1S0£), H. 
139. 
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that the limb should be held rigid, and in such 
cases probably the antagonists contract to some 
extent. 

Into this question J howevei'j we do not need Complexity of 
to enter further here. What has been said is 
intended bo show the great complexity of the 
mechanism required for the performance of even 
apparently simple actions. It is to be specially 
noted that in the course of such synergic 
moYements it often happens that muscles are 
simultaneously engaged, the spinal centres of 
which are not in immediate proximity — for 
example, the flexors and extensors in the act of 
graspjug. 

For the performance of these comparatively 
simple examples of co-ordinated action which 
have been given, and still more for the many 
more complicated and finer actions of daily life, 
a very delicate nervous mechanism is obviously 
required. The centres concerned in the co- ctntru/or 
ordination of muscular movements lie mainly in 
three places ; in the spinal cord, in the cerebellum 
and in various nuclei in its vicinity, and finally 
in the cerebral cortex. 

The mode in which these centres act is r/nov 



eo-ttrdinatim. 



probably twofold. For the finer actions to 
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which education has brought us, such as spea^V- 
ing, writing, drawing, the use of fine toc>\.s, 
piano -playing, and the like, there seems zn^o 
doubt that the necessary motor memories c 
stored up in the cortex, i.e. memories of how, 
what number, order and graduation of strenj 
the necessary muscles are to be employed 
performing an action which has been v€ 
frequently repeated. But while this is no doi 
correct for such actions as those mention 
for which the cortex has been highly educate 
it does not complete the mechanism even :^^r 
them, and to the numberless other actions of 
daily life, including walking and equilibratLo^ao, 
it does not apply. For all centres concerned m^^ 
the carrying out of co-ordinated actions stan*^ ^ 
(kturipetai uudcr the control of centripetal connections o:^^^ 

connection. i i • i n i • ^^ © 

a complex kmd, and they cannot mnervate the<^^ 
muscles correctly without the guidance of the ^^ 
impressions these centripetal neurones bring. 

The motor cells, whether in the cortex or in 

the anterior horns of the cord, can, by their 

stimuli, cause the muscles to contract, but no 

co-ordinated action can be performed unless 

Necamtyof j^\^qqq, Centripetal neurones which have to do 

eetUnpelal •"• 

ivipuiaet with orieutation, equilibration and muscular 
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senae are in function, in order to direct and 
control those motor centres. 

So that, 80 far as the phenomena of co- 
ordination are concerned, we have to look not bo 
much to the motor centres as to those centri- 
petal neurones and to certain centres to which 
they stand in special relation. 

To put the matter simply, we may consider iverw«* 
what happens when we will to make a move- vMd in 
ment of the hand. The stimulus passes from ^^^'' 
those centres where the Will resides to the '"**'"**'■ 
cortical motor cells governing arm movements. 
From these the stimulus goes through the 
pyramidal tract and the anterior horn of the 
cord to the various muscles to be employed. 
But it is clear that these muscles cannot be 
accurately used or controlled unless the centres 
are informed in some way as to what, at the 
moment, is the position of the limb, to what 
degree the joints are flexed, to what extent the 
muacles are contracted or relaxed. In the case ckiiir»>da/ 
of the arm this information comes in two ways — 
by the nerves conveying muscular sense, and by 
the optic nerves. Of these the former are the 
more essential and important, for a healthy man 
can and usually does carry out arm movements 
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without using his eyes. It is only when the 
neurones conveying muscular sense have under- 
gone degeneration that he requires to watc^lx 
the movements of his hand and so direct thexsa - 
An exception to this statement is to be fouK:^*- 
in the case of very fine movements, such -^^^y. 
writing, where accuracy requires that bo^^-^^ 
muscular sense and visual neurones must 
employed in order that the centres may ^r^^ 
fectly co-ordinate the action. 



The chief ways in which the regulatin^^ 



*^ 



centres gain such information as shall enabled 
co-ordinated movements to be carried out, are^' 
as follows : — 

1. The optic nerve. 

2. The vestibular branch of the eighth nerved 

bringing impressions from the semi — 
circular canals.* 

3. The neurones conveying " muscular sense '" * 

impressions j6»m the periphere. 
Of these, the optic nerve gives impressions as tc^ 
the direction, degree and rapidity of a move-^ 

^ The auditory branch of the eighth neire ought to be iaclnded 
this list, but, to avoid nnnecessaiy complication, this has not bees' 
done. It is used to some alight extent in orientation, but in so far 
co-oidination ia concerned, these acoustic neurones are chiefly empio; 
in connection with the movements of speech and with those of 
musician in playing on an instrument. 
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meut. The vestibular neurones give information 
as to the movements and position of the head, 
and, in sitting, standing and walking, of the 
body generally, such information being derived 
from the end-organs in the semicircular canals. 
The neurones conveying "muscular sense" im- 
pressions give information as to the position of 
the limbs, the degree of flexion of the joints, the 
tension of muscles. For the acts of standing 
and walking the healthy man does not require 
to use optical impressions ; the vestibular and 
muscular sense impressions are sufficient, and it 
is only when one of these is impaired that the 
help of the eyes is required. 

The term *' muscular sense," which has been Mxitcuiar 
used since the briUiant generalisation of Charles 
Bell,^ is one including many different centripetal 
impressions, which, taken together, are sufficient 
to inform the centres as to the varying position 
of the limbs. 

Important information reaches the centres Taamit 
from the skin, chiefly tactual impressions, arising 
from varying degrees of stretching and relaxa- 
tion of the akin over joints, and more particulady 

' Cliarles Bell, "On the nervous circle which cuaneota the voluntary 
mnacles with the tinttn," Trariaiiciioni of the Jioijat Soeitt^ 0/ London 
(1826), p. 163. 

Y 
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when the end-organs are stiniulated in any act 
iuvolviog contact or pressure. 

These cutaneous impressions do not^ strictly 
speaking, form part of that group of sensations 
which we know as muscular sense. In cases in 
which that special sense is in default and at the 
same time tactual sense is preserved, these skin 
impressions are fitted to act vicariously in aid of 
muscular sense. In fact, in strict accuracy, the 
paths of tactual impressions might have been 
specifically mentioned in the list, just given» of 
centripetal neurones used in the process of co- 
ordinating muscular movement. To avoid need- 
less complication this has not been done. Indeed, 
80 far as clinical work is concerned, the question 
hardly arises, for the cases are few in which 
muscular sense fails while tactual impressions 
are preserved. 
TTiie But the true muscular sense impressions are 

muMiUar sente . ' i mi 

impmwms. much morc important and essential Ihese are 
derived from the surfaces of the joints — indicat- 
ing the direction, rapidity and degree of excur- 

Thfir poinu sion of any movement ; from the capsules of 
jomta ; from ligaments and tendons ; and, most 
importantly, from the muscles themselves. 
These impressions, taken together, give sui£cient 
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information to the centres to enable co-ordinated 
movements to be carried out. In great measure 
tliese impresaiona do not rise to consciousness ; 
indeed it is obviously not necessary or even 
desirable that they should do so. It is clearly taK/?y 
better that movements should be as automatic in 
their regulation as possible. But to some extent 
they do rise to coniseiousneas. Skin sensibility 
of course does so, and, speaking generally, a 
healthy man ought to be able to appreciate and 
define the position of a limb, with no other aid 
than muscular sense impressions. To some ex- 
tent those impressions can be analysed, for with 
care we may elicit and even approximately 
measure the sensation which comes from joint 
surfaces. Goldscheider ' has indeed established i'm*/ition </ 
the threshold of sensation for angular move- mr»KtneKt. 
ment in connection with each joint. Duehenne 
studied the sensation which arises when a muscle Pmeptivn. ^ 
L8 made to contract by faradism, and Frenkel »«(«>«»». 
and Foerster "' have determined the threshold of 
that sensation. Then there are the feelings of 
which we are conscious when muscles are passively 



' Goldscheider, OemmtneUt Abhamilungen, BJ. ii. S. 290. 

* Frx?n]iei and Foerster, " Untefsnchungpn fiber iJie Storungen tier 
SenslbOitat boiderTftbea dorsalU," AtcK./. Piyehiatne, Bd, 33 (IWOO), 
8. 108. 
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circular canals by tbe vestibular branch of the 
eighth nerve. These are, of course, very essential 
to equilibration. 

Thus from three sources^ — the muscular sense, 
the visual sense, the impressions from the semi- 
circular canals — the cerebellum receives informa- 
tion such as enables it to maintain equilibrium 
and co-ordinate muscular action. 

This is not the place to attempt to give exact 
'e^^naihn. anatomical details, nor indeed is our knowledge 
as yet sufficient for this purpose. It may, how- 
ever, be said generally that the centrifugal stimuli 
subserving co-ordinated movement pass from the^ 
middle lobe of the cerebellum, and probably also 
from the red nucleus, to the nuclei of Beitera 
and of Bechterew, and thence down the cord to 
the anterior horns. These fibres probably go 
by way of the vestibulo-spinal and rubro-spinal 
tracts. Thus the movements necessary for equili- 
bration are carried out and the governing of co- 
ordinated action performed. 
(^ Let us consider, by way of example, how 
these various mechanisms act in a particular case,] 
Let us suppose that for some accidental reason 
the body, while standing, sways so much in 
some direction that the balance tends to become 
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loat. This fact is at once communicated by the vatiMiiar 

vestibular neurones. The cerebellum responds "* **^' 

by sending down the cerebello-spinal tracts such 

stimuli as shall cause those muscles to contract 

which are necessary to restore the balance of the 

body. For this purpose, however, the vestibular 

information is not sufficient. That information 

goes only so far as to indicate that the balance 

is being lost in a particular direction. From MwKuiar 

the neurones of muscular sense, however, the s,v>m,. 

cerebellum learns what joints and what muscles 

are at fault, and is thus in a position to apply 

the necessary correction. The cerebellar action A«/oiftn/rc 

18 thus a purely reiiex and automatic one, 1* or ,^iioH. 

moderate degrees of loss of balance it suffices, 

but if the amount of swaying is considerable 

then the conscious action of the cerebrum comes 

in. This cerebral action is partly direct, the 

necessary muscles being caused to contract by 

stimuli passing from the motor cortex down the 

pyramidal tracts. But in addition to this, the neiv/omment 

cerebrum probably stimulates the cerebellum 

to increased action through the cortico-cerebellar 

tracts. 



Turning our attention now to the patho- 
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logical side of the question, let ub consider wliat 
will be the result of lesions interfering with 
these various centripetal paths and with the 
centres which govern co-ordinated movement. 
These results differ, of course, according to the 
situation of the lesion. In M^inifere's disease, for 
example, the labyrinthine disturbance produces 
profound vertigo, the impressions coining through 
the vestibular neurones being, as it were, contra- 
dictory and no longer indicating with any 
exactness the position of the head. A similnr 
vertigo witli charucteristic reeling follows lesions 
of the cerebellar centres, whether these lesions 
be of an organic nature or whether they result 
from the temporary action of some poison, sue! 
as alcohol. 

As regards treatment, however, what ehiefl 
concerns us is the cousideratiou of the lesions 
affecting the neurones conveying centripet 
impressions of muscular sense. At whatsoev 
point in the long course of these neuroues the 
lesion occurs, the result is essentially the same^ 
Whether the peripheral fibres be affected, or 
those in the cord, or those in the medulla or stlU 
higher in their course, the pi-edominant resulting 
symptom is ataxia. And by ataxia we mean a 
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condition of matters m which, wheu a movement Atuxin— 
is attempted, the necessary muscles are in- tilf imr* 
correctly innervated, the contraction brought 
about being either too strong or too weak. Or 
it may be that the various muscles do not pass 
into contraction in the exact order which is 
necessary. And, finally, the stimulus may pass 
to the wrong muscles. In any case the move- 
ment ceases to be a co-ordinated one. 

Ataxia finds its classical example in tabes, T^iixtk 
and it IS ID connection with this disease that it 
has been most frequently studied. When the 
tabetic symptoms are well developed, the move- 
ments of the patient are inexact and ataxic to 
a high degree. This results from the failure vnaracirriMc 
of muscular sense impressions, conscious and 
unconscious, due to the tabetic lesion. What 
strikes the observer at first is that each volun- 
tary movement is carried out with abnormal 
quickness and with quite unnecessary force. In 
walking, for example, the excursions of the limbs <'^<n- 
are needlessly great, and the patient bringsf his 
heel down to the ground with unnecessary force 
and with the stamp which is so characteristic 
a symptom. In health, when a voluntary 
movement is carried out, the centres receive 
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neurones 
usually employed for the passage of muscular 
sense - impressions may be utilised for tha 
purpose. 

M^m/piufjf This vicarious action pervadea the whole field 
of medicine and becomes apparent in all clinical 
work, whatever may be the system of the body 
which is affected. When, for example, excretion 
by way of the kidneys ia difficult, elimination 
may be effected vicariously by skin or b; 
intestine. In cases in which the functions o 
the stomach are in default, the duodenum ma 
and does take on part of the work When on 
set of ghitids has been destroyed another aet^ 
of corrt'luted glands enlarge in ordtT to act 
vicarioudy. I might go on almost indefinitely 
in adducing examples of this vicarious action. 
Its highest developmeut ia, however, to be found 
in connection with the neurones of which we ai 
now speaking. 

This substitution of one set of neurones for 
another set which has been destroyed or at aD]f 
rate weakened in function, occurs to some extent 
automatically. A patient suffering from early 
tabes becomes ataxic (in the strict sense) before 
he knows it. He can still walk with apparently 
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defective excursions. Thus, in order that a 
tabetic may regain the power of co-ordinated 
movement he has much to learn and also much 
to unlearn. He must by careful practice and 
attention teach his centres, as it were, that the 
feeble muscular sense impressions which are 
now reaching them are expressive of muscular 
movements of a degree and intensity from 
which formerly very muck stronger centripetal 
impressions would have come. 

The success which attends the training of a viearmtt 

action. 

case of locomotor ataxia depends mainly on the 

fact that the co-ordination of movement, resting 

as it does on centripetal impressions, does not 

rely on one set of impressions alone. Vestibular, 

ocular, muscular sense-impressions are made use 

of, and when one fails, the others come to the 

aid of the organism. And even with regard to 

muscular sense itself, these impressions, as I 

have already said, pass to the regulating centres 

by various paths, so that if one path is blocked other path* 

by disease, there remain others — possibly not '*' 

80 direct or so quickly serviceable — but still 

capable of being made use of so as to compensate 

for that which baa been destroyed. It is also ifewpath*. 

possible that under such circumstances new 
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By careful attention all the faculties becoi 
more acute, and in this lies part of the secret q| 
the success of Frenkel's method of treatmen" 
In this way all nervous mechanisms become 
RtfiMmeniftf more refined in their action, sensations are more 
pndwx*. acutely perceived, and complicated reflexes 
more sharply and accurately carried out. Yi 
are all aware that pain is more acutely felt 
the mind is allowed to dwell on it, and that 
becomes more Ijearable wlien the attention of ti 
patient is diverted. Indeed any sensation, 
you look for and attentively expect it, is more 
easily perceived than if it comes unexpectedly, 
How acute the hearing becomes when one 
eagerly listening for the footstep of a frienS 
And in a similar way, but in the other direction, 
diniiuution of the power of attention leasena 
the acuteness of perception. I have already^ 
told you how, in the case of children, t 
exhaustion of school work blunts the tactui 
flensibility to a very considerable and measur- 
able degree. W^^ 
Close attention, then, stimulates the receptive 
centres, and probably this does not limit itself to 
those which consciously perceive, but in all likeli- 

' Sen page 20. 
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liood extends to perceptions "which lie beneath 
the threshold of consciousness. Noi" does atten- 
tion sharpen perception only ; it also refines and 
gives acuteness to the act of motor execution. 

Just as, in a healthy man, careful attention imp^riituet >•/ 

. t ft , , nttrntiim 

sharpens perception and rennes action, so m a in tabetic 
proportionate degree does a similar attention ^'"'*'' 
enable a pathologically weakened sensation to 
be perceived. In this way the faint muscular 
sense impressions which still pass up the cord 
of a patient Buffering from locomotor ataxia can 
be raised, so far as perception is concerned, to a 
degree sufficient to enable co-ordination to take 
place. 

The curative action of attention, then, is of aumt'ittaetim 
very great importance, and it la a fortunate 
circumstance that the refinement of perception 
and of execution which regular attention and 
practice bring, is not fugitive, but on the 
contrary persists, and is to such an extent re- 
tained that after some little time the co-ordina.ted 
action can be performed automatically and almost 
without attention, You will see what I mean R^nemeni 
if you contrast the act of writing in the case IrMcMT^dice 
of a highly-educated and of an Hi-educated man. """" 
The former, though no doubt he uses his eyes, 




can write without strong effort, and without 
very close attention to the mechanical part 
the act. If it be necessary, he can even write 
fairly well in tlie dark. An iU-educated ma% 
on the contrary, w^rites only with close att 
tion, slowly and laboriously. Indeed so gr€i 
is the expenditure of energy in his case that 
Irradiates on the cortex, and you may see 1 
tongue protrude and move in sympathy, as 
/u ptrtutfiiat. were, with his painful eflbrts as a scribe. Jq 
as the eye of a sailor becomes more acute in i 
visual perception from constant practice ai 
attention, and remains acute, so is it in the ci 
of the impressions of muscular sense and 
execution of co-ordinated movement. These 
come more exact and aharji as the result of cl 
attention and practice, and the increased refin 
ment of this mechanism, bo obtained, persists. 

Thus in the treatment of ataxia three elemeii: 
come into play which more or less blend the o; 
with the other. 

1, Compensation or the use of other cent: 
petal paths to replace those which have 
become aflected by disease, 

2. Attention — leading to greater acuten 
in the perceptive and executive centr 
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3, Regular and attentive practice of those 
particular movements which have be- 
come dei'ective, until they can be per- 
formed without close attention. 
Thus, when we come to consider how the PraetwtU 
method is to be practically employed, it becomes 
clear that iu any individual case one must study 
tlie raovementii of the patient m aa to determine 
which particular movements are defective. Take, 
for example, the case of a tabetic patient who 
can still walk, though w^ith difficulty. Are the 
movements of flexion at the ankle-joint defective, 
or are those of extension imperfect ? In the same 
way you sliould consider the movements at the 
knee and at the hip. Having then determined 
what is defective, you should take each movement 
separately. The patient is told what ia wrong, is 
shown how the movement ought to be executed, 
and, watcliing the foot carefully, he is made to 
practise the movement until he can do it exactly 
with careful attention and with the compensa- 
tory aid of his visual neurones. As he continues 
his practice, however, he will find that his centres 
have now l>ecome so re-educated that he (-an 
perform the movement correctly without very 

careful attention and even without visual aid. 

z 



mdhodnf 
trttUmeni, 





He proceeds in this way to correct all tW 
defective movements which he has exhibited 
the act of walking, and thus regains the powe 
he has lost, at any rate to a very considerably 
extent. 



1 

_..ble 
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When we come to consider practically what 
lines our treatment should take, in regard to this 
compensatory training, in a case of locomotor 
ataxia, it ia obvious that, in its detaik, this 
must depend on the severity of the case and on 
the degree of ataxia which is present. But, 
speaking generally, it may be said that thte 
aim is to educate with particular care those co^ 
ordinated actions which are of special service in 
the daily life of the patient. As regards the 
lower extremities, these movements are chiefly 
comprised in the mts of standing, of walking, of 
rising from the sitting posture, of sitting dowaj 
and of mounting the steps of a stair. If th 
arms are also ataxic, then the acts to be studied 
with attention and carefully practised are thoi^ 
of grasping with the fingers, the movements of 
the arms used in the act of taking food, 
putting on and taking ofl' clothing, and those 
the fingers and hand in writing. The exi 
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ways in which these various muscular movements 
should be practised are carefuUy described by 
Freukel/ to whose work I must refer you for 
the many details neceasary for proper and com- 
plete carrying out of his method. Very import- 
ant and useful information on these points will 
also be found in Foerster's work.^ 

As has been already said, the procedure to be Pftwtw in the 

hofitonlal 

adopted m these cases must vary according to p„tUwii. 
the degree of the ataxia present. If the patient 
is unable to stand, then the first exercises must 
be made while he lies in bed. He should be 
taught to practise with care and attention the 
various movements at ankle, knee and hip. 
These should be performed slowly and with 
careful attempts at precision. He should, 
further, be taught to hold the limb in particular 
positions, first with the aid of the visual neurones, 
then without, in the manner above described. 
From these the patient passes on to exercises 
which may develop the power of standing, of 
walking, etc, 

^' H. S. Freultel, Die Bakawtlung dcr tabiscJuin Atairiff mti HU/e 
der Uebuiuj, Leipng, 1900. A tTausktion of this work iotn Kngliah 
was published iu 1902 liy Kebman, London. 

' O. Foerater, Die Phytiolo^ie and PatlwiQijif tier Co-ordinaiion, 
Jena, Fisclicr, 1902. I liavo fouuil thia thtmglitful work of great value 
in Jediug with this whole gubject of the disorders of uo-orduiiticia, snd 
1 gtadlf acknowledge my obligations to its author, 
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RM (if over- But you have always to bear in miud tl 
''"*'■ ID regard to all these exercises there is considei 
able risk of overtirtug the putient. You wU 
remember that one of the signs of interferem 
with the paths of muacukr-seuse impresBious 
that the sensation of muscular fatigue is niuc 
blunted or even may not be perceived at ui 
You cannot, therefore, trust to the feelings of the 
patient as giving due indication of the approach 
of over-fatigue. These exercises, particularly || 
they are performed with that strained attentic 
which is uece.ssary to ensure success, are ver 
exhausting. Great care is therefore required 
adjusting their duration. The effect of suci 
strain, though it may not cause perceptibU 
fatigue, will show itself on the circulation, 
any distinct rise in the rate of the pulse wiJ 
inform you that the exercise has lasted loi 
enough. 

For practising standing, and particularly 
walking and certain special movements, Frenkel 
has devised ii number of ingenious forms 
apparatus. These are described in his bool 
already referred to. Othem will be found in 
work by Goldacheider.' These are, however, 

' Ciciliib(?Uci(lt.T, Artttitunij utr Uthitngtbthaitdlunf det 4ta 
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the most part of ti kind unfitted for use outside 
a hospital or special establishment. It m there- 
fore fortunate that quite as good results may be 
obtained by simple means. Using chalk, it is 
easy to mark on a wooden floor the lines along 
which the patient is to walk, the points at which 
he ia to place his feet, and so on. A little 
ingenuity will enable the physician to obtain his 
object by such simple methods. 

Aa to the movements of the hand and arm, &ctrdMti 
appropriate exercises may readily be devised, orm. 
These should have u direct bearing on those 
movements which are of most importance and 
of most frequent performance in daily Ufe. You 
may begin by in.structing the patient to practise 
slow movements of Hexion and extension at the 
wrist and at the various joints of the fingersj and 
particularly the movements involved in oppos- 
ing the thumb to the fingers. He should also 
practise holding the hand and fingers at rest in 
various positions. These movements should be 
made with close attention and at first with the 
aid of the visual neurones. Later, they should 
be practised with the eyes closed. The patient 
should then attempt to grasp such wooden discs 
aa are used in the game of draughts. These he 
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to be altered for the better. lu the course of 
a few months I was able to elicit his knee-jerks, 
and from that time onwards all the syujptomdi 
of tine ease gradually almted. When I saw hiin 
lately, he waa, or at least appeared to be, in 
perfect health. Now, I am not at all certain 
that this patient may not in reality be an ataxic, 
and that he may not presently develop tabetic 
symptoms again. But in any case it would 
have been a mistake had I told him of my fears 
at the time of the first examination. 

If, however, you do not, in these early cases, 
indicate to the patient the exact nature of his 
malady, on the other hand you should not in 
any way make light of the matter. He ouglit 
to be warned that the condition may l>ecome a 
0«wm/ r>*/M serious one, and certain general rules as to his 
J^^" " ° mode of life should be laid down. That exposure 
to wet and cold might aggravate the malady ib 
self-evident. Overstrain of the muscles, involv- 
ing overstrain of the reflex loop, may also do 
much harm in hastening the breakdown of the 
reflex collaterals of the posterior root. I re- 
member the case of a patient who, in the pre- 
ataxic stage of tabes, took one day a walk of 
some twelve miles. He did this to show to an 
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over-anxious and sceptical physician how really 
well and strong he was, and how absurd it was 
to warn him against over-fatigue. On his return 
from this performance, I found that he had passed 
suddenly into the ataxic stage. 

It is necessary in these eases to make special Att^tionio 
enquiry as to the state of the functions of the Tfodiisr'! " 
bladder. If incontinence be present, you will 
no doubt be told of it, but if, on the contrary, 
there be some degree of ansestheaia with con- 
sequent very infrequent micturition, you may 
not be informed of this, which may indeed be 
complacently considered by the patient as a 
source of convenience and satisfaction. It is 
then necessary to see that the patient makes ii 
point of emptying his bladder at regular and 
suitable intervals. 

It is also right to caution the patient against tMrmen <»/ 
the dangers of sexual excesses. These dangers 
are considerable, and the sexual hyperaesthesia, 
which is often a symptom of tabes, and which 
rises occasionally to the level of satyriasis, makes 
such warning the more necessary. Under these 
conditions the use of bromide of potassium is 
indicated, 

A tabetic should take but little alcohol and 
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cannot give you an encouraging accoiunk.'b. 
Phosphorus may be tried with some little h(^~^M 
of benefit. Ergot, so much given at one tinc^^^ 
is in my opinion quite useless, and ind^^.^^ 
harmful. 
BUctrieUy. The usc of electricity in the general trf^^r^^. 
ment of tabes is lauded by some, but I can.x^. ot 
say that I have seen much benefit follow z^ts 
application. It should be employed in tJZe 
shape of the constant current. One pole shoo-^ Jd 
be placed on the nape of the neck, the oth •"^^ 
over the lower dorsal region of the spine. Wit^'' 
electrodes of about two inches in diameter 
current from 5 to 8 m. a. is sufficient. TL^-^^ 
sitting, which should last about five minute^^^^^' 
ought to be repeated twice or thrice a week-*^^ 
The direction of the current does not appear \x^^^^^ 
be a matter of moment. 
Hydrothera- Hydrotherapcutic measures do not promise -^ ^ 
**" **** great things in the treatment of tabes. Nor \M^ ^ 
much direct good likely to result firom a visit ir-::^^ 
Baths and Spas. So far as these expeditions «m^ --« 
followed by improvement, this results from tbi^Re 
beneficial eflfect on the general health which is 
produced by change of air, of scene, of diet, awmrod 
of regimen. 



In this brief survey of the general measures *«;«»«"»• 
likely to do good iu a case of tabea, there 
remams only one method for couaideration, 
namely, that of suspension. This mode of 
treatment certainly produces, in some cases, 
distinct — if only temporary — amelioration of 
the symptoms. The original method of sus- 
pension is not to be recommended, but a very 
considerable stretching of the spine (the primary 
object of the suspension treatment) may be 
eftected by a safer method devised by Gilles de 
la Tourette.' The patient is seated on a table, 
with his leg.s extended. His body is then puUed 
forward by suitably applied weights, pulleys and 
straps, until the face approaches the knees. He 
remains in this position for some minutes. 
According to many observers this stretching of 
the spine is followed in a considerable percentage 
of cases by di^tinet amelioration of symptoms. 
It should not be attempted in cases in which 
the ataxia is great, nor iu those showing cachexia. 
The presence of arterio-sclerosLs is also a contra- 
indication. 

Certain of the symptoms of tabes demand 



' Giltes dti k Touretto, Lr^mt* dt diuiqvit lA^rapaUiqne imr ten 
maladia dft KffiieMe nerveux, i>. 469. I'aru, 189ft. 
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Trnitment i\/ special treatment^ either by reason of the pai 

j^.^j, and distress they occasion, or from the in 

portftiice of their bearing on the general heaJt 
of the patient. The lightning pains of tabc 
always distreasingj sometimes assume a vei 
great severity, and they then tax to the utma 
the therapeutic resources of the pliysicianJ 
have already referred (see p. 302) to this matti 
and need not say more here, save to state briefl 
that you ought always to try the milder an 
more innocuous measuxes at command befoi 
you resort to the use of morphia, to whicl 
unfortunately, you are in most cases ultimate] 
driven. Liniments are seldom of any servic 
but sometimes you may find that hot baths ai 
massage allay the severity of the paroxysi 
That modified form of suspension, or rathe 
stretching of the spine, previously describei 
is often of benefit in regard to lightnil 
pains. Faradism or high frequency current 

Kimtriditf. or, better, static electricity, should certain] 
be employed. If these measures fail, we shou 
then try the effect of the various ant 
neuralgic remedies ; salicylate of sodium, ant 

i*hmattUn, pyriue, phenacetin and the rest. Of tl 
so far as my experience goes, phenacetii 
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the most efficient. Oppenheim recommends 
pyramidon highly, and I have occasionally used 
it with success. If these remedies do not 
succeed, the adminLstration of dionine, by the uioumt. 
mouth, may he tried. But when the pains are 
very severe, there is only one remedy likely to 
relieve the patient of his sufferings, namely, 
morphia administered hypodermically. Now, Morphia. 
in a chronic disease such as tabes, in which 
these severe pains return in paroxysms from 
time to time, and in which the nervous tone and 
resistance of the patient tend to break down, 
a condition of morphinism is very liable to 
develop, and indeed does so frequently. No jujungfr». 
harm would be done were the administration of 
morphia limited to those occasions on which 
the paroxysms of pain are really severe. The 
danger consists in the use of the drug being 
continued in the intervals. This matter is one 
of vital importance to the patient and demands 
great tact and firmness on the part of the 
physician. 

Another symptom of a distressing and difficult 
nature ia found in those various crises from which 
tabetics suffer. Here also we are usually driven, 
sooner or later, to the use of morphia. In cases 
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fiu»trk criiti. ill wbk'li gastric crises occur from time to tir 
it is very importtiut to keep the uutritiou high 
the intervals, bo that the uou-retentioii of fo 
during the crises may be, so far, counteract* 
Leydeii ' recommends that, the moment the < 
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is over^ a very careful overfeeding shouk 
instituted, on the lines of that employed, 
shall see in a later lecture, in the Weir-Mit 
treatment. As to drugs in those cases, the' 
of oxalate of cerium » originally recommended 
the late Sir J. Y. Simpson many years ago, I 
been revived. It miiy be usefully combined 
rather large doses of bicarbonate or phospha^ 
sodium. In most cases of gastric crisis, ho^ 
the hypo<lermic use of morphia is called for. 

The laryngeal crises which, if severe, prodi 
very alarming symptoms, may be met byfl 
inhalation of chloroform. I have seen nitrite 
amyl do exceedingly well in such cases. M 

In the other and rarer forms of visceral era 
the use of hypodermic injections of morpl 
indicated. 

The bladder disturbances, so often met 
in cases of tabes, arc not easy to maiiaj 
Faradism seems sometimes to do good, butj 

■ Lejdeu, Iht Talus dormOt. lierlin, 1001. 



)h| 



TREATMENT OF VERTIGO 353 



liest results I have seen were obtained by means 
of the galvanic current, one pole being applied 
over the lumbar region and the other over the 
perineum. 

The extreme sexual irritability, to which refer- 
ence has been made already, is a symptom at Sexmi 
once very distressing and capable of unfavourably 
affecting the progress of the disease. This con- 
dition may be combated by the free administra- 
tion of bromide of potassium. 

The optic atrophy, which is so distress- opUcairo^. 
ing a symptom in many cases of tabes, is, 
I fear, beyond the possibilities of hopeful treat- 
ment. 

The symptom known as vertigo, is, as has Vertigv. 
been already said, the conscious and subjective 
expression of those pathological changes which 
lead to loss of the power of equilibration, and, 
consequently, to reeling. In the fii'st portion of 
this lecture we had to consider the nervous 
apparatus and the mechanism by which the up- 
right posture is maintained. It was then pointed 
out that various centripetal impressions combine 
to give that information which is necessary in 

order that the needJul muscular adaptations 

2a 
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may be made — that swaying may l>e counter- 
ficted and the body maintaiued erect. 

These centripetal paths are mainly the 
following : — 

1. Vestibular impressiona. 

2. Visual impressions. 

3. Muscular-sense impressiona. 

4. Sensations from the skin. 
When speaking of the co-ordination of 

muscular movements it was pointed out that the 
necessary processes were earned out to some 
slight extent in the spinal cord, but, chiefly, in 
the cerebellum and in the cerebral cortex. 

So far, however, as vertigo is concerned, we 
have to deal mainly with the cerebellum. For 
vertigo may be considered aa the result on the 
Cfmtraiiieiutff Cerebellar centres of impressions coming in from 
the periphere, which are contradictory and con- 
fusing. The impressions, which, when at 
variance, produce the sensation of vertigo, are 
mainly those proceeding from the semicircular 
canals and those from the visual apparatus. It 
is chiefly from these two sources that we learn the 
position of the head in space, and when the 
impresdions so received are of a contradictory 
character, vertigo is felt. Clearly such contra- 
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diction may take various forms. Either the 
visual impressions may not agree with the laby- 
rinthiiie, or one labyrinth may not agree with the 
other. All sorts of combinations are possible. 
But, be it produced as it may, it seems to be 
clear that this contradictorinesa in the incoming origin 0/ 
impressions so disturbs the cerebellar centres that ,vTii*<?-.. 
an impulse is sent ito the sentient cortex which 
gives rise to the subjective sensation of vertigo. 

It seems, therefore, clear that vertigo, or 'ytuMUm. 
giddiness, may result from a variety of lesions, 
It may be caused by changes in the apparatus of 
vision, including that presiding over the move- 
ments of the eyeballs and over the muscular-sense 
impressions, which tell of the tension of the ocular 
muscles. To this cause may be attributed the vvtmi taiigtis. 
vertigo which results from diplopia, tis well as 
that which stands in such intimate relation to 
nystagmus. Gerlier's disease is also very inter- 
esting in this connection. 

It may, on the other hand, result from dis- viatumiar 
order of the vestibular branch of the eighth nerve, 
or of its peripheral apparatus. Under this head 
will be included M^nifere's disease, of which 
vertigo is the most striking, almost the only, 
phenomenon. Slighter ;forms of vertigo may 
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indeed be caused by anything which tends to 
alter the intra -labyrinthine tension. A plug of 
wax in the auditory meatus may do this, or 
Bclerotie changes in the middle ear. There are 
in fact many local conditions which may ao act 
iv3 to lead to giddiness. This auditory vertigo 
varies in degree, sometimes being very slight, and 
sometimes attaining the severity of a typical 
attack of Meniere's disease. 

Tah^kvtHigo. The vertigo seen sometimes in tabes is prolt- 
ably due to involvement of the ueurones of the 
vestibular branch of the eighth nerve, or to 
affection of nerves connected with the ocular 
movements. 

vnitraj avisa. So fai, wc havc vcry briefly considered the 
more frequent of the peripheral causes of vertigo. 
But many and very marked conditions of giddi- 
ness result from lesion, uot of the peripheral, but 
of the central part of this eomplieated but 
singularly beautiful mechanism. Tumours of 
the cereljellura are apt to produce very intense 
vertigo and a reeliug gait. And it is exceed- 
ingly likely that the giddiness which so often 
attends cerebral neoplasm, whatsoever may be 
its site, is to be referred to increase of intra- 
cranial pressure affecting the cerebellum. 
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It is also very probable that the vertigo which toxU caum, 
results from the action of various poisons, such 
as alcohol, absinthe, and tobacco, from those of 
auto-intoxication, particularly in gastric dilata- 
tion, and from the toxines of many acute infee- 
tions, may be the outcome of the action of these 
Ijoisons on the cerebellar centres. It must, 
however, be confessed that the mode of action 
of many of these poisons is very obscure. We 
cannot, for example, say with certainty how 
quinine and the salicyl compounds produce the 
giddiness which so often follows their adminis- 
tration, though there is much reason to believe 
that they attack the vestibular nervous mechan- 
ism. Whether they act also on the cerebellar 
centres ia doubtful. 

I need not remind you that many other C'rdfwt 
lesions within the cerebrum are capable of " "**' 
producing vertigo. It is seen in multiple 
sclerosia, in cerebral haemorrhage, in softening, 
in the various circulatory disturbances, in arterio- 
sclerosis, and in many other forma of brain 
disease. 

Inasmuch as the disturbances which lead to vorikai 
reehng give rise to stimuli which pass from the 
cerebellum to the sentient cortex, and seeing 
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The paroxysms of M<?ni?;re'8 diaeeise maj 
attain very great severity, and the suffering and 
prostration may be extreme. During the attack 
itself the patient should lie as still as possible, 
and the head should be steadied by means o; 
firm pillows. In the worst cases I have e 
countered, what seemed to do most good was 
admiuiater a smart cathartic and large do&es 
potassium bromide along with stimulant. After 
the acuteness of the attack is over, the treatment 
usually adopted is that originally recorameudetl 
by Charcot. Following this method sulphate 
quinine is given to the amount of 10 or 15 grai 
daily, in divided doses. This should be continue- 
for seven or eight days. It is necessary to warn 
the patient that the quinine will increase t 
severity of the vertigo, and indeed it is well 
confine him to bed during the administration 
the drug. At the end of this period the quin 
is stopped, and, if success has been attained, t 
vertigo at once lessens. In a week the treaj 
ment is resumed and continued for a like peri 
These short courses of treatment may be 
peated for some time. Occasionally salicyla 
of sodium has been used to replace the quinim 
with but doubtful benefit. This quinine treat" 
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ment, if it is carried on long, is said to lead 
to deafness. But if a patient is the subject of 
really severe Mt^niere's diBease> he will certainly 
prefer deafness to the attacks of intense giddi- 
ness from which he suffers. I have myself seen 
good results ftom large doses of iodide of imiuu o/ 
potaasium in these cases, and I think this drug ^" 
has served me better than quinine. 

The counter-irritation of fly-blisters applied cotiHUr- 
behind the ear ia sometimes of distinct service. 
I am reminded of a patient who suffered from 
very severe attacks of this disease, and who used 
to beg me to order a blister even at times 
when I thought the couBter-irritation had been 
sufficiently carried out. He certainly experi- 
enced great relief, and in his case the site at 
which the blister was most effective was just in 
front of the meatus. 
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LECTURE IX 

ON THE TREATMENT OF FUNCTIONAL NERVOUS 
DISEASES 

NEURASTHENIA 

General conBiderationa as to functional nervous disease — 
Neurasthenia — Its essential features — Its heredity — Its 
proximate causes — Treatment of neurasthenia — Causal 
treatment — General treatment — Symptomatic treatment — 
Climatic treatment. 

fSmetionai When we pass from the consideration of the 
organic diseases of the nervous system to that of 
those disorders usually called functional, we find 
that we have quitted the comparatively sure 
ground of pathological anatomy, and that we 
have now to deal with conditions and symptoms 
which rest upon no certain basis of observed 
microscopic change. Clinically, no doubt, the 
signs and symptoms of the neurasthenic con- 
dition are distinct enough when taken as a 
whole, though they are of an infinite variety 
and of an interesting complexity, tending to 
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pass by insensible degi-ees, on the one hand into 
conditions which are hardly removed from those 
of health, on the other into phases which, when 
more fully developed, we regard as symptoms of 
hysteria. 

But, while both of these disorders — neuras- rA«.v 
theuia and hysteria — are well recognised clinical ' *'* 
entities and are of frequent occurrence, it cannot 
be »aid that we have any true conception of the 
pathological changes which underlie them. That 
such changee do occur and are present, we can- 
not reasonably doubt. What their exact nature 
may be is a matter largely of conjecture, and 
we need not now pause to weigh the various 
hypotheses which have been advanced to ex- 
plain tlie clinical phenomena of these interesting 
diseases. 

Let us consider in the first place the disease A'etrti*a>ff>m. 
known as neurasthenia. You may approximately 
and roughly define this malady, as indeed Beard 
originally did, as a state of nervous exhaustion. 
As has JQst been said, we do not know in this D^»iii<m. 
case what pathological processes have so acted on 
the nervous system as to produce the symptoms 
which we see by the bedside. We do, how- 
ever, know certain things quite definitely. We 
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can observe that almost any set and group of 
neurones throughout the body may be affected, 
and that the physiological result is, broadly 
speaking, the same, whatever the point of 
MtKtntUti attack may be. The essential feature in each 
ease is that the reaction of the neurone to 
stimuli alters in character and in degree. You 
may, if you pteoae, call this state one of 
'* irritable weakness." Some people like this 
term, thinking it expresses their ideas. The 
phrase does not appear to me to be felicitous, 
uor does it illumine the subject. 

What really happens is that the nerve centres 
react abnonually. Stimuli which in normal 
people would produce Imt slight efifeet are per- 
ceived by the neurasthenic patient with much, 
greater acuteness. For example, processes which 
in a normal man would produce a moderate 
degree of paiu, may, in a neurasthenic, cause 
very considerable suffering. It seems indeed 
highly probable that stimuli which usually lie 
below the threshold of perception may be capable 
iu a neurasthenic of producing an impression 
which rises to consciousness. This is certainly 
the case in regard to pathological stimuli. For 
example, I have seen a very slight degree of 
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astigmatUra, so trifling that in a healthy person 
it would have given rise to no symptoms, produce 
severe headache in a neurasthenic. In the same 
way a quite insignificant uterine disturbance 
may in a neurotic woman cause a reaction alto- EiaggtraUd 
gether out of proportion to the cause. A floating ** 
kidney, a gastric disturbance,^ — anything which 
acts as a stimulus, — may in these individuals 
produce an exaggerated and distorted effect. 
It haa aeemed advisable to emphasise this point, 
since, in treating eases of neurasthenia, you will 
constantly meet with these exaggerated results, 
and it is often difficult to believe that some 
slight aberration from the normal condition can 
produce such bizarre and extraordinary effects. 
This consideration is of a high importance in 
relation to the treatment of neurasthenia. 

A similar state of matters prevails in regard ntacivm to 
to the special senses. In connection with these, tptt^„fHM9,i 
too, the response to a stimulus is, in the neuras- 
thenic state, exaggerated and sometimes dis- 
torted. The sufferer from this malady likes to 
live in quietness. He cannot bear loud sounds, 
which indeed sometimes produce an impression 
rising to the level of pain. This hyperacusis is 
often complicated by a distressing tinnitus. Nor 
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cau he bare bright light. The stimulation of 
the retina produces diacomfortj Bometimes actual 
pain. 

In eometbiug of the same way we may 
explain, and so far understand, the mental 
phenomenu displayed by a neuriL-ithenic. His 
finxioua fears, his deep pessimism, his morbid 
impulses, the temptations to wroug-doing which 
assail him, are all traceable to an exaggerated 
and morbid reaction to external impreseions.^ 
They are the response to these, but, as responses, 
they are quite out of proportion to the extenial 
stimulus. They are exaggerated and they are 
distorted. The remorse which the^e patients 
experience in looking hack on details of their 
past life is very painful and is always exag- 
gerated. A uormtil man ought not to entertain 
remorse in that way. He should certainly feel a 
deep and lasting regret and should truly repent of 
his misdeeds- — and who among us is without ain ? 
— but, having done so, he should look forward 
to the future and to a nobler life, and not back 
to the past and to his mistakes. The neuras- 
thenic, on the other hand, is often plunged so 
deeply iu remorse that he cannot look forward 
to a brighter future. His mental centres are 
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reacting in an exaggerated and abnormal 
fashion. 

In this way also one may explain the giddi- Qiddim:^. 
ness from which such patients suffer, and those 
curious symptoms known as agoraphobia and 
claustrophobia. These are exaggerations and 
distortions of normal reflexes. 

Along with this condition in which the Rmdsi 
reaction to external stmiuli is abnormal, there 
is, in neurasthenic cases, a certain weakness of 
neurones which leads to their ready exhaustion. 
lu the motor sphere both of these states may 
be easily observed. In most of these patients 
the deep reflexes are exaggerated — a condition 
particularly well seen in connection with the 
knee-jerk. The tap on the patellar tendon A'««-iert. 
which, in health, produces a contraction of the 
quadriceps of moderate degree, gives rise in 
many neurasthenics to a much more marked 
jerk. The response is therefore an exaggerated 
one. At the same time there is usually muscular 
weakness, and a moderate walk causes consider- 
able fatigue. 

80 it is also with regard to the neurones Mt>tt»i 

tjdiauslivK. 

which subserve mental processes. These are 
very responsive to external stimuli, but they 
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are also easily exhauated. Heuce come the Iomj 
of memory, the slow and laboured cerebration, 
and other similar symptoms in these patients. 

Now, this peculiar state of the neurones of 
which I have given a few examples, and which 
constitutes the state known to us as neuras- 
thenia, is due in the first instance to an 
inherited weaknesss. The patient has been horu 
with a nervous system composed of neurones,! 
many of which are defective in vitality, in 
resisting power, and tn potentiality of repair. 
It is well known to you that certain weaknesses 
of tissue are very frequently met with in certain 
families and appear to 1)6 more or less hereditary. 
Thus a tendency to renal inadequacy is met 
other exampiei, With iu somc families. lu Others the coats of 
wtakML'l7 t^*® arteries appear doomed to early changes. 
iwvtt. More cognate to our present subject are th« 

various hereditary or family nervous disorders, 
Friedreich's ataxia and the like. In these, 
certain groups of neurones are found to posses 
a low vitality and a short life. Many similar 
examples might Ije given, but enough has been 
said for the purpose of analogy. It is not 
dif&cult to see how, in this way, the couditionai 
underlying neurasthenia may be looked upon as' 
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hereditary. In different cases different groups MteHve 
of ueurones are involved ; in some the centri- 
fugal paths, in others the centripetal, and in 
others still the neurones connected with the 
higher forms of cerebration. But in each ease 
the neurones which have undergone change are 
those which, through heredity, have come to 
possess a less than normal vitality, lower 
resisting power, and less potentiality of repair. 



This does not, however, cover by any means 
the whole of the ground, nor does it explain 
the problem before us in its entirety. This 
inherited neuronic weakness is not enough to 
account for an attack of neurasthenia. It paves 
the way for the action of other causes which we PtoxivMtt or 

11 • • ■ mi cxcUitig 

may call proxmiate or exciting. ihese are eauu*. 
manifold and varied, and we shall have to 
consider this matter presently in some detail, 
because the treatment of any individual case of 
neurasthenia hinges on the question of what 
proximate cause is at work. In the meantime 
you may note on the one hand that these 
proximate causes will hardly produce a neuras- 
thenia in a person who has no hereditary 

neuronic weakness, and on the other that that 
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iiiheritett want of vitality is not of itself 

sufficient to cause the disease. The onset of 

neurasthenia is determined by the prosimate 
cause. 



Before speaking of the actual treatment of 
neurasthenia, I may be allowed to refer for a 
(iutttimi. of moment to the question of diagnosis. Now, it is 
not, as a rule, difficult to satisfy one's self in 
any particular case that that disease is present. 
There are certain well-marked objective signs 
and there are many subjective symptoms which, 
when taken together, are amply sufficient to 
convince the physician that he is dealing with 
neurasthenia. The real difficulty which the 
importaitet pbysiciau has to face — and in view of treatment 
trtaitatnt. it IS an important one — is to be quite sure that 
the condition is purely neurasthenia, and that 
there is nothing more serious behind these 
functional symptoms. For it must be re- 
membered that along with the results of many 
organic maladies there are apt to be neuras- 
thenic symptoms. These latter phenomena 
cover and mask, to a greater or a less degree, 
the indications of the more serious malady, 
and many a patient suffering from early die- 
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semiuated sclerosis has been treated as a case 
of neurasthenia — a most unfortunate mistake. 
Therefore, before proceeding to treat any patient 
on the lines which are about to be laid down, 
you ought by minute aud repeated examination 
to satisfy yourself that the case is certainly one 
of pure neurasthenia, and that the functiouiil 
symptoms are not merely superadded to and 
masking those of some organic malady. The 
diagnosis, then, is one by exclusion. 



Passing now to the consideration of the treat- Tnatment (/ 

. . . ^ ntutatthenia, 

meiit of the neurasthenic state m its many and 
varied manifestations, I may recall to your minds 
the importance of prophylaxis, a subject already Prophgdait. 
discussed in the first of these lectures, merely 
adding the remark that it is in a wise and careful 
education that the means is to be found which 
may aid a predisposed individual to resist the 
onset of neurasthenia. 

But, when we come to consider the question fM,t»ai 
of how beat to treat a fully developed attack of 
neurasthenia, it is clearly our duty, in the first 
place, to discover, if we can, the proximate cause 
which has acted in the case with which we are 
dealing. And if we are so fortunate as to detect 
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time to prevent catastrophe or indeed any note- 
worthy injury. The case stands far otherwise 
Adduionoj -wh-en material anxiety becomes added to the 
Mtiriou*. strain of mental work. Indeed, apart from 
mental work, anxiety itself produces marked 
exhaustion in the neurones on which that pressure 
falls, and this is more or less the ease with most 
hard brain -workers. They work to make their 
bread, or, what is worse, to make bread for their 
children, and in the uncertainty which always 
surrounds them there is great anxiety. There 
comes in such caaes, sooner or later, a time when 
the appetite fails, and when sleep becomes broken 
rciVc^ and fitful; and then there occurs the vicious 
circle which involves the patient in neurasthenia, 
because the neuronea are receiving insufficient 
nourishment and are obtaining insufficient rest. 
This condition leads, in its turn, to imperfect and 
faulty digestion and to sleeplessness. Thus the 
vicious circle is completed. In this way the 
vitality of the neuronea becomes more and more 
depressed, and if at the same time they are being 
placed under strain, then you have all the factors 
necessary to produce a profound neurasthenic 
condition, Anxiety, however, may be produced 
in other and less painful ways. Every under- 




TREATMENT OF NEURASTHENIA 



3T5 



at schuol. 



graduate knows the anxiety whir-h precedes an AnxiHi/ and 
examination, and this, combined with the hard due^^d i^ 
work necessary in preparation for that trying "*""" 
ordeal, produces much neurasthenia. Students 
of medicine and students of law suffer, I think, 
more in this way than do those of the other 
feiculties. 

When we turn to the case of the young, the orerurain 
conditions are altogether reversed. A healthy 
child does not suffer from anxiety — indeed he 
hardly feels it, but, on the other hand, his 
nervous system may be severely damaged by over-prtuvn 
over-pressure, especially at school. This is so 
in the case of a normal child. Still greater is 
the susceptibility of a neurotic child, and it is 
one of the unfortunate circumstances of school- 
life that those children who are prone to over- 
work their mental faculties are for the most 
part those who possess imagination and a high 
ambition, and these qualities are seen only in 
neurotic children. A little later, when the child 
is becoming a man, even the non-neurotic waken 
up to their responsibilities and dream of their 
life-work. Important examinations loom before 
them in the near future, and, under the stimulus 
of these, their work tends to become that of over- 
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Rtm*ii)f m pressure and to do serious mischief. The remedy 
advUn^nu. in the case of children and adolescents is clear 
enough. For them it is usually sufficient to 
zdmOatum v/ indicate a certain amount of limitation in the 
hours of work and a certain increase of those 
devoted to open-air exercise. In more severe 
cases it may of course be necessary to stop ail 
mental work for a while. For the adolescent.^ 
where the damage has been great and the 
neurasthenia is tolerably deep, a similar stoppage 
of work may be necessary, but as a rule it is 
Bufficient to limit his work somewhat, to see 
that that work is done rather in the morning 
hours than late at night, and that a reasonable 
amount of exercise is taken. 

The amount and variety of exercise which a 
neurasthenic patient should be advised to take 
ought, of course, to be adjusted with some 
regard to his condition. Each case must be 
judged of on its own merits ; but, speaking 
generally, the exercise should be of such an 
extent and duration as to cause appreciable 
fatigue. Yet that fatigue should not be »o 
great as to prevent him from taking food with 
relish, on his return home. In those who are 
able to get about, I much prefer natural exercise 



TBEATMENT OF NEURASTHENIA 



377 



to gymnastics or to the use of such mechanical 
devices as the apparatus of Zander. 

The choice of the variety of exercise to be ckt»a„/i 
recommended is of great importance. It is tj^enim, 
essential that it should be such as may amuse 
and interest the patient. To tramp along an 
uninteresting road certainly involves exercise, 
but it is not likely to banish brooding thoughts, 
and if in this melancholy pilgrimage he is 
accompanied by a nurse or an attendant, that 
association is enough to keep his troubles before 
him. It is certainly not calculated to breed in 
him a healthy self-confidence, or to induce the 
feeling that be is proceeding to recovery. Indeed 
people have been brought to me on whom this 
depressing plan of treatment had been tried for 
weeks. They had emerged with an increased 
neurasthenia. What is really wanted is some 
pursuit of a kind to amuse the patient, and such 
as will force him to keep his thoughts away 
from his troubles. Therefore games and open-air 
amusements of all kinds are good. Probably, 
for various reasons, golf is the most suitable, but 
in this matter the tastes of the patient must to 
a large extent guide the choice. 

The difficulty is greater in laying down a rule 
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of life for the neurasthenic adult whoae bread 
dependa upon his labours. In theory, no doubt, 
we ought to couusel him to stop work and to 
take a long holiday. But such counsels of per- 
fection are hardly po&^ihle here, and it ia cruel 
to suggest them unless the case is so severe that 
it is an absolute neceasity that all work should 
oea&e. Short of this, one ought to advise him 
to vary the work during the day as often 
possible, not to strain the brain too long in a 
given direction, to take easily digested food and 
as much exercise as possible. 

A very different variety of overstrain ^ — the^ 
antithesis Indeed of mental work— is encountered 
in those unfortunate persons who devote their 
days and nights to the claims of Society. The 
pursuit of pleasure is indeed the hardest work to 
which mankind can be subjected. It ia work 
without rest, of constant excitement, work done 
in impure air at late hours, work which involves 
great physical fatigue, the consumption of in- 
digestible meals, and usually a somewhat pro- 
fuse indulgence in alcohol. The physical strain 
which is involved is increased in its morbid 
action by those anxieties which possess the 
votaries of Society — anxiety to outshine others 



TREATMENT OF NEmASTHENU 



379 



and to climb the social ladder. Indeed I shall 
leave- you to fill in the sordid picture for your- 
selves. Much neurasthenia, is produced in this 
struggle, and for such patients it is clear that we 
have to advise a return to the ordinar) rules of 
a sane life — open air, exercise, good wholesome 
food ; but some are so deeply iuvolved in their 
troubles that nothing short of a regular Weir- 
Mitchell rest-cure will suffice. 

Neurasthenia from muscular overstrain is Mti*evtar 
rare. That it can occur I have no doubt, and 
its rarity is remarkable, seeing that without 
question actual organic disease of the nervous 
system can be produced by such muscular over- 
strain, where the neurones have been previously 
weakened. For example, I have known a spastic 
paraplegia follow a very long and strenuous 
bicycle fide in a man who was out of training. 

Another of the proximate causes of neuras- Tniumat%t))>. 
thenia is traumatism. This particular associa- 
tion of cause and effect is indeed commonly 
enough observed. The actual injury which a 
patient has received plays but a small part in 
the production of the subsequent neurasthenia. 
The real cause of thnt condition appears to be 
the overpowering fear which has seized htm at 
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plain to what au extent its results can be con- 
trolled, and how beneficial thorough treatment 
usually is. He should, further, strongly insist 
that the study of the aymptoma is his duty aud 
not that of the patient. Such cases are often 
extremely difficult to deal with, and require thai 
persistent exercise of common-sense on the part 
of the physician. 



TtxrifORHM*. The neurasthenic state may result from the 
action of the toxines of the various infective 
diseases. Enteric fever, for example, is frequently 
followed by such symptoms. But probably the 
toxine of influenza is the most active of all these 
infective poisons, and many cases of neurasthenia 
can be traced hack to attacks of that disease. 
These neurastheuic symptoms do not, as a rule, 
follow the attack of the fever in question quite 
immediately. Recovery takes place fii-st, and it 
is only during the period of convalescence that 
the nervous symptoms begin to show themselves. 
These toxines appear in some cases — probably 
in most — to act as a proximate cause, producing 
their effect on neurones weakened by heredity, 
in the way I have previously explained. But 
in a few cases the presence of neurotic heredity 
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is not 80 conspicuous, and it appeal's as though 
the toxines produced a weakening effect on the 
neuroDes, and that the onset of neurasthenia was 
determined by an independent proximate cause, supemddiHoni 
such as anxiety or fright. The treatment of these 
cases should be carried out on general lines. 

A profound neurasthenia may be brought about -Hcohoiic 

•LI l ("111 1 ""*' ''"'tf 

by the prolonged use of alcohol, morphia, coeame, cn,u,uio«.. 
and other drugs. In the second of these lectures 
I have described tlie treatment appropriate to 
these conditions. But a more innocent indul- 
gence may likewise produce neurasthenia, for the 
free and unrestrained consumption of tea or T<-aanti^ 
coffee is to blame for the oceuiTenee of neuras- 
thenia in not a few cases. Tobacco is probably fi-Art^o. 
rather more potent, and over-smoking, particu- 
larly if it takes the form of inhaling cigarettes, 
is very injurious and produces much neurasthenia 
in these days. On the other hand, in some cases 
of neurasthenia where there i& much irritability, 
an occasional pipe may have an actually bene- 
ficial effect, and I do not think that the use of 
tobacco need be stopped in ordinary cases of 
neurasthenia, provided that there is no evidence 
of its having done harm, and that the indulgence 
be kept within narrow limits. 
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Among the proximate cauaes of the nenraa-j 
thenic state, one of the most poteut is disturb- 
ance of the digestive functions. Indeed It is bo 
uncommon to meet with a case of neurasthenia 
in which digestion is good, that many consider 
the basis of the disease to rest on an auto- 
intoxication produced in this way. In every 
case of neurasthenia it is imperative to make 
minute inquiry into the state of the functions 
of digestion and the condition of the contents 
of the abdomen, with a view to appropriate 
treatment. 

In not a few eases of this description it will 
be discovered that though there are many eom-j 
plaints on the part of the patient of varying 
subjective symptoms relating to digestion, no 
clear objective signs are to be found. There is 
no indication of gastric dilatation, or of any very 
distinct abnormality in the chemistry of the 
gastric contents, though there may be some excess.! 
or some diminution in respect of the hydrochloric 
acid present. In such cases you have to deal 
with a purely nervous dyspepsia which on the 
one hand is produced by the neurasthenia from 
which the patient is suffering, and on the other 
tends, by way of auto-intoxication and by mal- 
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nutrition, to aggravate tliat condition. We have 
here, therefore, a. vicious circle, and unleaa the 
state of digestion be improved, such patients tend 
to sink into a deeper and deeper neurasthenia. 

Cases of this kind are very difficult to treat. ircatiMni of 
The patient suflers a great deal of pain, parti- di/iyejmu. 
cularly after taking food, and it is natural that 
he should shrink from eating, and in particular 
that such articles of food as seem to give him 
most pain should be gradually omitted from the 
diet. As it is characteristic of this condition 
that pain may follow any sort of food, the list of 
the diet gets more and more restricted and the 
malnutrition and emaciation greater and greater. 
I am reminded of the case of a lady who under 
pressure of such pain had omitted article after 
article from her diet until, when she came to me, 
she was subsisting on skim-milk, to which she 
insisted on adding a considerable proportion of 
water. Her emaciation was extreme, but I 
[assured her that in a few weeks she would be able 
to devour plum-pudding without trouble. This 
rather dangerous prediction was fulfilled in her 
case, but I do not think I shall venture to make 
it again — at least not in these precise terms. 

The important thing in these ciises is to get 

2c 
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.\famncmtJii the patient to take sufficient food for the Deeds 
of the body ; but as nutritiou increases, the powers 
of digestion correspoudinglj improve. The first 
step ia tlic ditHcult one, and iu bad cases it is 
sometimes necessary to resort to rectal feeding, 
and thus to give the stomacli a few days' rest. 
In others a purely milk diet may be tried for a 
little, with the addition, after a day or two, of 
such artificial prepurntions as Bengers food or 
Plasmon. But, on the whole, a mixed diet is 
best, the foods selected beiug liglit and easily 
digested. It should consist largely of white 
meat — such as poultry, fish, or sweetbread. 
Vegetables, such as spinach, pur^e of peas, mashed 
potato, can usually be given with iujpuiiity ; 
others may be tried if they are deprived of the 
hard vegetable fibre and carefully cooked. Eggs, 
either raw or very lightly boiled, usually suit well, 
and milk should be taken in abundance ; cream 
also, if it can be borne. What bread is cateu 
should be toasted. It is important to see that 
the diet is varied as much as possible, and made 
tempting to the patient. The chief meal ahouhl 
be taken in the middle of the day. The patient 
ought not to use any alcoholic beverage, and 
indeed little or no liquid should be taken with 
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meals. The caUa of thirst may be satisfied by 
drinkiug hot water about half an hour before 
food. 



"What medicines shall be employed must Treaimnu 
depend on the condition of the gastric contents 
during digestion. If there is hyperacidity, 
alkalies will in most cases afford relief, and they 
may be given along with such a sedative as dilute 
hydrocyanic acid. Wheu the irritation is great, 
it may become necessary to use a little cocaine or 
morphia for a day or two until, by correct dieting 
and, other means, the conditions have improved. 
I need not repeat how careful one should be in 
giving either of theae drugs to neurotic subjects. 
In cases in which the degree of acidity of the 
gastric contents is diminished it ia well to give 
twenty or thirty drops of dilute hydrochloric 
acid, in half a tumblerful of water, after food. 

Theae indications as to diet and medicine will tftatmeiu in 

, • 1 • 1 1 •"•'"<^« COM*. 

not, however, attain success m cases m which the 
nervous dyspepsia is severe and the neurasthenia 
deep. In such cases the Weir-Mitchell treatment 
is required. 

In patients in whom there are disthiet signs uaxtrv^ 
of dilatation of the stomach along with the 
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symptoms of neurasthenia, — and this is, in my 
experience, a very common combination, — your 
treatment should be directed in the first instance 
to correct the gastric disturbance as far as may 
be. Here the diet requires to be very strict, 
mueh on the same lines aa those already laid 
down, care being taken not to distend the 
stomach with much bulky food. In many cases 
lavage of the stomach gives great relief, MoBt 
usually there is some deficiency of acid in the 
gastric contents, and dilute hydrochloric acid 
should be administered. In theae eases of gastric 
dilatation and stasis there is usually great needJ 
of gastro-intestinal antiseptics, and what I have 
myself found most useful is a combination of 
salol with grey powder or ctilome!, the mercurial 
preparation being given in small dose. I have, 
however, already diiscussed this subject. 

But in many of these cases you will find that 
it is best to resort to the Weir-Mitchell treat- 
ment. This is particularly required in thoeei 
patients in whom there is considerable and in- 
creasing emaciation along with weak and soft 
muscles. 

The occurrence of constipation in cases of 
neurasthenia should be carefully avoided, especi- 
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ally on account of the toxic absorption which 
then occurs. In slighter cases the drinking of 
hot water night and morning may suffice to 
remove the constipation. The attainment of this 
beneficial result will be much aided by regular 
massage of the abdomen. But in many cases 
you have, at first at any rate, to resort to the use 
of purgatives. The best of these is, I think, 
a combination of aloin with extract of belladonna 
and extract of nux vomica. A little Carlsbad 
salt may be usefiilly added to the hot water 
which the patient takes before breakfast. 

Just as gastric disturbance may be a potent iiepatkand 
cause of the production of neurasthenia, so you 
may trace the origin of the disease in other 
instances to disturbance of the functions of the 
liver or the kidney and the attendant toxemia, 
The treatment of such cases should be conducted 
on general principles. 



But, apart from toxsemia, there are certain /;-:/?&«£«»««,». 
conditions which may occur within the abdominal 
cavity which, apparently from reflex causes, may 
80 act as to induce neurasthenia. 

It is a matter of very frequent clinical f^'^ing 
observation to note the close association of the 
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condition known as Hoating kidney with nea- 
rasthenia. Probably the reflex irritation which 
arises from the abnormal position of the organ 
is in many cases the proximate caiiae of the 
neuraethenic condition. In other cases, however,. 
the gastric dilatation which so frequently accom 
panies displacement of the right kidney aids 
materially in the production of the neurasthenia. 
That the displacement of the kidney can of 
itself give rise to the neurasthenic state is 
rendered almost certain by the observation of 
cases in which the replacement and retention of 
the kidney is followed by great improvement of 
the nervous symptoms. I have succeeded in 
removing the neurasthenic symptoms in quite 
number of patients by controlling the movements 
fl/nparf. of the kidney. In most cases the application of 
a suitable belt and pad is sufficient, but consider- 
able care ib requii-ed in rcgurd to adjustment, and 
the physician ought to satisfy himself that the 
apparatus used is eflective in retaining the 
kidney in its normal position. In bad cases, and 
particularly in those in which both kidneys are 
freely movable and the neunusthenia is consider- 
able, the aid of the surgeon is necessary. I have 
known a double uephroraphy remove, at any 
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rate to a large extent, the severe nervoos 
symptoms from which the patient waa suffering. 

Uterine and ovarian irritation may act as the uterine n«ii 
proximate cause of neurasthenia. Local treat- 
ment is to be deprecated in aueli cases unless there 
is some definite lesion which such treatment may 
be expected to put right in a comparatively 
short time. Any long-continued gynecological 
handling, by concentrating the mind of the 
patient on these organs, is apt to do harm in 
the way of aggravating her nervous symptoms. 
Such cases are beat handled by the Weir- 
Mitchell treatment. 



One of the most potent causes of netuas- 
thenia is the practice of masturbation, and of 
other sexual vices, and a word may be stiid 
regarding these, though this subject shall be 
treated l)rieHy. We have here nothing to do 
with the moral, or ethical, still less have we 
to consider the purely religious aspect of the 
question. We concern ourselves only with the 
bearing such practices have on nervous disorders, 
and with the lines of treatment which should be 
adopted. 

Masturbation, so far as its effects on the jfiuu«rMum. 
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individuals differ much in these matters, audj 
that what is moderatioD in one may be excess | 
in another. 

Turning now to the management of cases in 
which ratistufbixtion is beiug practised, clearly 
we must make every attempt to brace the 
patient's mind to determined effort towards a 
clean and healthy life. It appears to me to be 
quite essential that the physician in his dealioj 
with hia patient should carefully abstalu from 
moral diaquisitions and words of severe censure. 
Hia duty is to do his best to remove what is at 
once a nervous symptom and a cause of serious 
nervous disorder. He may leave the question 
of what recrimi nations and denunciations should 
be launched at the miserable aulyect of sexual 
aberration to those who consider it their busi- 
ness, as it is their delight, to censure morals 
and to brand poor frail humanity with reproach. 
We may surely, in this as in other matters, 
content ourselves with following the example 
of that Great Physician, who, in the presence of 
the adulterous woman and amid the charges of 
her Pharisaical accusers, " with His finger wrote 
on the gi'ound as though He heard them noL" 

As to the actual lines of treatment to be 



TREATMEXT OF NEURASTHENIA 



395 



adopted, these may be very briefly stated. The ikiaiit<ir\ 
patient, having once made a clean breast in 
regard to this matter, should not be allowed to 
dwell on details, and the morbid desires which 
make hira wish to do so should be checked. He 
should be fully warned of the disastrous conse- 
quences which w^ill follow a continuance of the 
habit, and a strong appeal should be made to 
what of manliness may remain in his character. 
If he truly deairea to throw off his vicious habit, 
he can do so, especially if he be aided in his 
strife by judicious encouragement. His life 
should be lived much in the open air, and he 
should take sufficient hard muscular exercise to 
produce considerable fatigue. While iti the 
house, no minute should be left unoccupied, and 
by means of healthy literature, drawing, or the 
like, his brain should be so employed as to 
exclude the entry of deleterious thoughts. A 
sudden change of scene and surroundiuga is 
sometimes very Iielpful in these cases, and such 
foreign travel as may hold the attention by 
reason of the novelty of its impressions, may aid 
in breaking the vicious habit. Any local applica- 
tions or treatment are likely to do more harm 
than good, and should be avoided. 
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Conaidering now the general treatment of 
neurasthenia, apart from that which is specially 
indicated by the method of causation which may 
be operating in the individual case, we find one 
symptom which is prominent, frequent, and of 
great importance — namely, sleeplessness. .This is 
perhaps more frequent of occurrence in patients 
in whom the disease has been induced by mental 
overstrain, but it may be encountered in a 
of neurasthenia arising from any other caue 
Insomnia is always a difficult symptom to deal 
with, and its results may be very serious. It is 
to be remembered that a neurasthenic requires 
more sleep than does a normal man, and if he 
obtains less, then a greatly increased degree of 
strain is placed on the weakened neurones. In 
Utiuiicu,w> dealing with sleeplessness, in such cases, the 

(if UDHmniii. 

usual causes of this symptom must be eliminated. 
Now, I have no doubt that in the large proportion 
of eases of insomnia met with in practice the 
proximate cause of that condition is to be found 
in some error of digestion. Therefore when yoai 
are dealing with neurasthenic insomnia, the first 
thing to demand attention is the dietary of your 
patient. This should be carefully scrutinised, 
and anything which is likely to give rise toj 
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difficulty in digestion removed from the diet. It DUt. 
is also important, in such cases, to see that the 
last meal of the day is taken some little time 
before the patient retires to bed, so that the 
gastric tligestion may be quiescent when the hour 
for sleep arrives. 

Even in the case of a normal man it is of some Wurkiwj late 
consequence that deep reading and high thinking 
should not be maintained quite up to bedtima 
If this is done, such a man may find that the 
activity of mental processes continues, and that 
some time may have to elapse before the cortex 
is sufficiently quiescent to allow of sleep. Much 
more is this the case with regard to the neu- 
rasthenic, and by him the later hours of the 
evening should be devoted to some light 
and unexciting occupation. This is a very 
necessary rule in cases in which insomnia is a 
symptom. 

Various means lie to our hand for the treat- Treatment cf 
ment of this painful want of sleep. In some 

les you may find that increasing the amount 
of the physical exercise your patient takes may 
be enough to restore sleep. The fatigue thereby 
produced may induce slumber, and the height- 
ened metabolism and the increased elimination of 
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excretory products which exercise promotes will 
aid in the attainment of that result. But it 
must \m rememberetl, on the other hand, that 
excess of muscular fatigue, in these cases, may 
banish sleej} ; therefore one has to exercise judg- 
ment in this matter. 

As to the other measures which are at our 
disposal in fighting sleeplessness, I may mention 
the use of a warm bath at night. Even better 
results may be obtained by means of a warm 
douche at about 90° F. continued for a few 
minutes. This may usefully be followed by 
massage. In many cases the employment of 
iriffh,frt,itufncff high frequency currents has a marked eflect in 
combatmg sleeplessness. 

But if these and other similar measures fail of 
producing the desired result, and if the degree of 
insomnia is so considerable as to be of serious 
import, then we must, however reluctantly, have 
recourse to drugs, These^ if you are forced to 
give them, sliould be employed only for a day 
or two at a time, and the physician should take 
every precaution against the establishment of & 
drug habit. The safest of these remedies is prob- 
ably bromide of potassium, and for a few niglita 
this may lie given in rather full doses. If this is 
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not successful^ paraldehyde may be tried, and, 
failing that, trioual. 

For those neurastheuies who are able to move v/uwjttif 
about, a change of climate may be very successful remove 
iu removing insomnia. It is not possible to say '"•^*•^• 
exactly what climate may be of use in each case. 
The matter is always more or less one of experi- 
ment, and I shall have to refer presently to the 
question of climate in neuraathenic cases as a 
whole. But in the meantime it may be said us 
regards neurasthenic patients who are suffering 
from sleeplessness while living in health resorts 
at comparatively high altitudes, that their power 
of sleep returns when they proceed to climates uf 
lower elevation. 

I have ineidentatly meniioned the use i»f fSeetriad 

... r !• • • r 1 treaimenl in 

electricity as a means oi relieving certain of the ««uru*yut(tia. 
symptoms of neurasthenia which we have l>eeu 
discussing. We may now consider it as a remedy 
for the disease generally. Some observers have 
seen benefit follow the use of the galvanic current 
^applied to the head and neck, but I cannot say 
that I have observed any remarkable improve- 
ment follow such application. Certain ly^ how- 
ever, high frequency currents have sometimes n 
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stimulus should be such as will give rise to a 
distinct eutaneoun reaction : less than this is 
useless, and more than this may be very harmful. 
Cold bathing, in whatever form you may think 
right to order it, should be performed on waking 
in the morning. 

For those patients who are weak and in whom 
a reaction is easily obtained^ the best procedure 
ia that of the wet slieet. To perform this opera- 
tion the attendant dips a sheet in water of a 
temperature of about 70' F., wrings it out and 
then applies it to the body of the patient from 
the shoulders downwards. The attendant then 
rube the sheet firmly all over the body, removes 
it and dries the skin thoroughly with a large, 
rough and warm bath-toweL The temperature 
of the water in which the sheet is dipped should 
be lowered from day to day as much as tlie 
patient seems able to bear, or until it reaches 
about 55' F. 

A more efficient way of using cold water is 
that by means of the douche, and this is to be 
recommended for all patients who can bear it, 
and also for those who, at first too sensitive, have 
been inured to the use of cold water by means of 
the wet sheet. A shower of cold water at about 
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fSO F. should be allowed to fall on the back, 
shoulders aud limbs, and then on the chest and 
abdomen for a few seconds. If this ia too severe 
a stimulus for the patient, it is well to try a 
douche in which the water, at first tepid or even 
warm, is suddenly brought down to a cold 
temperature. This is probably the most effec- 
tive of all these methods of hydrotherapeutic 
treatment. In every ease it is to be remembered 
that the object is not attained unless the patient 
experiences a glow of heat after the bath. Any 
shivering or any, even if slight, lividity shows 
that the i means used are wrongly proportioned 
to the needs and sensitiveness of the case in 
question. 

I have made repeated aUusion in this lecture Wtir-yuduii 
to the method of treatment devised aud recom- 
mended by Weir-Mitchell— that, namely, of which 
the fundamental points are rest, isolation, mM- 
.sage and overfeeding. This is a measure of 
very great value in the handling of neurasthenic 
patients. The details of the Weir-AIitchell 
method, and the manner in which I think these 
should be arranged for such cases, will be de- 
scribed in the next lecture, when we come to 
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The last point to which I wish to refer iu cod- 
aection with the treatment of neurastheDia is 
that of the choice of a climate in those cases iii 
which a move to the country is advisable, and is 
at the same time within the means of the patient. 
It is certainly desirable in many cases to get the 
patient away from those surroundings which 
have become associated iu his mind with the 
various phases of his illnesa. Therefore, during 
convalescence, when a certain couBiderable degree 
of improvement has been attained, it is usually 
advisable to send the patient away for a time. 
In lighter eases, a change of cHmate, of scene, 
and of surroundings may suffice to prevent the 
neurasthenic condition from becoming severe, 
and may provide the stimulus necessary to 
recovery, I do not mean that the patient 
should be encouraged to make any very ex- 
tensive journeyings. To move about on the 
Continent from town to town, filling the day 
with visits to churches and picture galleries^ is a 
very exhausting process, however delightful it 
may be to the vigorous and healthy. For most 
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neurasthenies a holiday of this kind would be 
highly unsuitable. They require rest, as well as 
change of scene. Only those patients whose 
bodily strength is not impaired, and whose 
cerebral activities are such that a constant 
change of scene and surroundings is desirable, 
should be allowed to travel in this way ; and 
even they should be warned against the risks of 
over-fatigue. 

In the case of most neurasthenic patients conAuum* 

I •■It • i/uiiiin'f the 

what one aims at is to send them to some quiet choice <>/ 
place where they can have a fair amount of """^ 
sunshine, where the air is fresh 'and good, and 
where they may find sufficient interests to 
counteract the tedium of their stay. But before 
the physician proceeds to recommend a move of 
this sort he ought, so far as may be, to satiaiy 
himself that the financial position of his patient 
is such that the expense involved will not cause 
anxiety. Indeed if the patient carries such cares 
with him, he will not benefit from any change of 
climate. 

The choice of a suitable climate is not an easy ca..»« </ 
one, but, though it is difficult to lay down any 
rule, it may be said generally that villages on 
the sea -coast are not good resorts for neu- 
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rastheuics. There are, of course, exceptioDB to 
thia, and with some a seaside residence does well. 
But eapecially in eases in which there is irrit- 
ability, excitement, gastro-iutestinai trouble, or a 
tendency to inaomnia, such resorts should be 
avoided. 

What has appeared to me to suit best, on the 
whole, are mountain climates. In this country 
localities such as Braemar, or the upper part of 
the valley of the Spey are to be recommendetL 
When it is possible to send the patient abroad^ 
certain of the Swiss villages suit very well. The 
elevation should not, at first at any rate, be 
great ; but, later on, as the patient improves in 
health and becomes accustomed to the climatic 
conditions, he may profitably move to higher. 
tiltitudes, provided that he is not troubled with 
insomnia, and does not suffer from palpitation. 
I have seen excellent results in such cases, from 
a residence of a few weeks at an altitude of 6000 
feet. The pure and rarefied air produces a 
singularly exhilarating effect, and provided that 
the patient does not over-exert himself, to which 
there is, no doubt, considerable temptation, the 
stimulus which these conditions give to the blood- 
forming organs and the vital processes generally, 
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is highly beneficial You have, however, to ha oantfto 
careful to see that the patient does not select a ' 
village where the accommodation is bad and the 
food unsatisfactory. The height of absurdity 
would surely be reached if a neurasthenic, 
weighed down by digestive troubles, were to find 
himself in a position in which the chief viand 
presented for his consumption was the tough 
flesh of the goat. 
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ON THE TREATMENT OF FUNCTIONAL NBRVOUS 

DISEASES— { Contitmed) 

HYSTERIA 

Hyflteria — Its charocterittict — Ita caoses — Ctenerol rules of treat- 
ment — Caiiaal Ireotinent — Rules guiding the physiciau in 
rektiou to ]ii8 patiifiit — The Weir- Mitchell metfaod — 
Isolfttioit and other details — -Hydrotherapeutic roeaKorM — 
Electricity — Treatment by drugs — Importance of suggestion 
and how it should be carrit'd out — Treotment of symptoms 
— ConvulaioHS, contracture, paralysiB, headofibe, digestive 
disorders, anorexia, vomiting, coastipatiou. 

If it is difficult to understand, as we have seen 
in the last lecture, the mechanism of prodiictiou 
of neuraatheiiia, the problem is still more obscure 
when we try to explain to ourselves the true 
nature of hysteria. We know that, so far as 
our present power of investigation goes, there 
is no recognisable change of an organic nature 
in the nervous tissues, il And yet hysteria is a 
definite entity, with well-marked and impres- 
sive symptoms — the stigmata of the 
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— of the true nature of which we are quite 
ignorant. 

We know indeed that there is a well-marked Mnuat 
mental element governing the clinical picture. 
The mental disorder is not, in uncomplicated cases 
at least, of the nature of insanity, for those patients 
are usually of good, sometimes of high intelli- 
gence, and mentally clear. It is rather that 
the emotional centres are abnormally irritable 
and sensitive, and that the responses they give 
to external stimuli are excessive and distorted. 
There is also, at times at any rate, a certain eu" 
feeblement or even loss of the power of conscious 
perception, which may apply to all forms of 
sensation or only to some. 

And governing all the signs and varied 
manifestations of hysteria there is a remarkable 
sensitiveness and receptivity of the higher centres 
which leads to easy suggestibility. Auto-sugges- 
tion ia indeed, in all likelihood, the method by 
which many of the symptoms of this diseaae, 
such as paralysis, contracture, etc., come to pass. 

In regard to the causation of hysteria, we Hvtduarf 
have to recognise the influence of heredity in an 
even more marked degree than we did when 
speaking of neurasthenia. Yoa may, I think, take 
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it that it is universally present, and operative hi 
every case with which you will be called on to 
(leal. If you cannot trace actual hysteria anaong 
the relatives or ancestors, you will probably find 
indications of neurotic heredity in the shape of 
cases of insanity, epilejjsy, asthma, alcoholianj 
and tlie like. It is said that the marriage of 
cousins is specially likely to lead to the appear- 
ance of hysteria in the offspring. 
Prfoirmt/r Actliig ott this inherited instability of the 
cortex, many proximate causes may precipitate 
an attack of hysteria. Very ranch the same 
sort of cause is at work here as tliose we con- 
sidered in relation to the etiology of neuras- 
thenia, save that mental and emotional causes are 
relatively more prominent in hysteria than they 
are in connection with cases of nervousexhaustion. 
Indeed almost anything which is capable, reason- 
ably or unreasonably, of producing a strong and 
distressing emotion, may, iu those predisposed » 
be the starting-point of hysteria. Great terror, 
severe anxiety, deep sorrow, may all do so. 
Perhaps those emotional disturbances which are 
connected with sexual matters are the most 
potent. Certainly the severest cases of hysteria 
which I have seen have been developed as the 
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result of unfortunate love affairs and disastrous 
marriagea. Certain very emotional forms of 
religion may likewise act as a proximate cause. 

Hysteria has a remarkable tendency to spread cw(«<rK> 
by imitation from one woman to another^ m 
ao epidemic form. Such epidemics swept over 
Europe in the Middle Ages, and they are not 
unknown now. This imitative hysteria is some- 
times seen io a hospital ward, and not very 
uncommonly in schools and nunneries. 

The proximate cause does not often take the 
form of a peripheral irritation. Uterine or peripherat 

,. . Til im'tati'ni. 

ovarian disease may sometimes start the attack, 
but I fancy that it is not iso much the actual 
local irritation which is at work, as the mental 
impression and emotional disturbance which the 
knowledge of the presence of such disease is apt 
to bring with it. 

Chronic alcoholism, or the abuse of such drugs .i/ohoiimi 
as morphia, may without doubt cause hysteria— ,f„u,>. 
at any rate in those who are predisposed. 



Before proceeding to consider the treatment />ki(/«<m** «/ 

lii/st frill. 

of hysteria, a word may be said as to diagnosis. 
The necessity for an accurate diagnosis is, if 
possible, even greater here than is the case with 
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reference to neurasthenia. It ia all -important 
that the pliysiciau should thoroughly satisfy 
himself that no signs pointing to organic disease 
jmportatue 0/ ,vre present. Unless he does this conscientiously 
and thoroughly, he cannot speak to the patient 
with that sincere confidence in the correctness 
of his judgment which is a snie q^la notit if he 
is to ije successful in treating her case. Like 
neurasthenia, hysteria is often present along with 
organic disease, the symptoms of which it ma.sks. 
Your inquiries must therefore be very painstaking 
and thorough. 

We need not refer again at any length to the] 
question of prophylaxis. This subject has been 
considered somewhat fully in the first of these 
lectures. You do not need to be reminded of 
the fact that these prophylactic measures are of 
the first importance when you are dealing with 
children who show signs of having inherited a 
tendency to hysterical manifestations. 



ITrftUtiiml of 

\\yttf.ria. 



Passing now to consider the question of the 
treatment of hysteria, you will find that many 
of those measures which are useful from the 
[)oint of view of prophylaxis are likewise ad- 
visable in the management of the disease itself. 
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A healthy and breezy, open-air life, plain but ornenUruU*. 
well-cooked food, early hours, — all these and 
similar common-sense rules already detailed are 
as potent in the handling of the disease itself, if 
you can persuade your patient to carry them 
out, as they are in the sphere of prophylaxis. 

You have next to consider whether there ia Oihm/ 
any proximate cause which may be removable. 
As regards uterine disease, the same rule as was 
given when speaking of neurasthenia applies 
here. No local treatment which does not 
promise a rapidly beneficial result should be 
entered on. Certainly any measures which 
involve prolonged gynecological handling may, fsynrcoioyicai 
and probably will, do great harm. 

The influence of the various forms of sexual ^kxtua 
vice as a factor in the production of hysteria, 
and the method of dealing with these, need 
hardly be discussed here, I have said all that 
seems to be necessary as regards this subject in 
the last lecture when dealing with the question 
of the relation of these aberrations to tlie 
neurasthenic state. 

The treatment of hysteria conveniently 
divides itself into two branches. We shall, first 
of all, consider those measures which are more 
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or less applicable to every case. Having done 
this we shall proceed to discuss the particular 
measures which are at our disposal to combat 
certain of the special symptoms which may ariae 
in the hysterical state. 

The general measures are few in number, but 
of great importance. They comprise isolation, 
rest, massage and over- feeding — the Weir- 
Mitchell method. We shall also consider the use 
of electricity, hydrotherapeutic measures, and, 
perhaps more important than any, suggestion, 
Internal medication takes a subordinate place in 
the treatment of hysteria. I shall speak of 
these various methods presently, but before 
doing 80 I wish to refer for a moment to a matter 
which seems to be of surpassing importance as 
making for success in the treatment of hysterical 
patients, 



\tkf inipirinff 

'' an\/iclenef. 



As determining the success or the failure 
of treatment in such ca.ses, the factor which 
possesses the highest importance is the character 
of the physician himself, or, as one might 8ay» 
his personal equation. On this depends the 
relation which he holds to the patient and the 
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confidence which ahe reposes in him. Without 
complete confidence and consequent obedience, 
all treatment is vain in these hysterical cases. 
The attributes on which the medical practitioner .\tini>»ir» ,/ 
muBt rely in managing these dimcult patients yuiftieitm. 
are various. Mere learning is not sufficient. A 
man may have graduated in medicine with the 
highest honours, and may be thoroughly con- 
versant with the phenomena of hysteria, and yet 
be quite incapable of successfully treating a case 
of the kind. It is not sufficient that he is deeply 
learned in the science of medicine ; he must also 
lie truly a physician in the widest and broadest 
sense, and possess the sagacity, mental force, and 
general attributes which go to make up that 
character. It is difficult to define wherein these 
attributes consist, and still more difficult to 
cultivate them, as we all should do. But it may 
be said that to a thorough knowledge of the 
science of medicine must be added a siucere love 
of our Art, and a lively desire to make use of 
such knowledge in order to relieve or cure our 
patients. Together with this there must go a 
certain genuine interest in and sympathy with 
the patient by whose bedside we are seated, and 
a certain firm kindliness in thought and word. 
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of The physician must be true to himself. If he \s^ 
80, he will also be entirely sincere in his dealings 
with his patient, and than this there is nothing 
which is more powerful in inducing confidence on 
the part of the patient. If, on the contrary, ahe 
perceivea the slightest sign of want of sincerity 
on the part of the physician, all her confidence 
in him will be shattered, and he will not effect a 
cure. 

The physician, to be successful in handling 
these hysterical cases, ought also to possess 
sound common-sense and tact, to have some ex- 
perience of the world and of its very various in- 
habitants, and some degree of that quality which 
we know as savoxr faire. He ought to be of 
quick and cultivated perceptions, capable of 
appraising character, of drawing rapid de<iuc- 
tions as to the surroundings and eonditiou of 
the patient. 

You should bear in mind that as you sit by 
the bedside examining your hysterical patient. 
she is also examining you. She will read your 
character certainly much more quickly, possibly 
more correctly, than you will hers. Through 
long generations of experience Woman has 
acquired for self-protection — almost as a kind of 
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instinct — the power of rapidly assessing the 
character and moral worth of Man. She must 
not find her phyaiciau wanting when she weighs 
him in these scales. By a similar instinct she 
reads with ease the impression her words or the 
phenomena of her disease are making on the 
physician as he examines her, and this should be 
carefully borne in mind. Therefore pause before 
you come to any definite conclusion, hear all 
you can, examine as thoroughly and carefully 
as is possible, and then make up your mind. 
Having once reached this point there must be iiaportuMt uf 
no vacillation. Your opinion should be clear vatiUaHm. 
and definite, and your orders firm and distinct. 
To obtain the full effect, and to hold the con- 
fidence of your patient firm and true, you must 
yourself be thoroughly convinced of the wmiom 
of your recommendations, and you must then 
speak with decision and with no wavering or 
uncertain mind. There is indeed hardly any 
situation in which the practitioner is likely to 
be placed which is more difficult, or one which DificuKUn}/ 
demands more self-control, sagacity, judgment 
and common-sense. Too much sympathy is as 
bad for your patient as too little, and, in 

examining a hysterical woman, you should be 

2e 
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very careful not to let her see thftt you are on 
the outlook for any pnrticular symptom. Such 
an idea would act as a powerful suggestion t-o 
her miud, and might, indeed often as a matter of 
fact does, give rise to the symptom in question. 
You are probably familiar with the mendacity 
and general mental perversion of certain of these 
hysterical patients. Their statements are to be 
taken with some considerable reserve, especially 
when they reflect on the doings of third parties. 



Hi main 



We may now pass to the consideration of the 
various forms of general treatment which may 
be adopted in cases of hysteria. The first of 
these which shall claim our attention is that 
method introduced by Weir -Mitchell, the great 
value of which has stood the proof of many 
years of experience. It rests on four factors, 
more or less distinct, namely — (l) isolation, 
(2) rest, (3) massage, (4) overfeeding; and while 
certain auxiliary measures, such as the applica- 
tion of electricity, may be added to these, the 
most important factor of all, namely, suggestion 
on the part of the physician, ia one which the 
isolation of the patient renders unusually potent, 
and which should pervade and overshadow the 
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whole of the details of the Weir-Mitchell 
treatment. 



Taking in the first place the subject of isola- /* 
tion, its value as a therapeutic ageut must be 
apparent when you coDsider how useful it is 
even in those who are healthy, A man who is ta miu 
working his mental faculties hard, instinctively 
feels the need of periods of isolation. After 
mental fatigue there must come mental repose, 
and that can only be got when the mau isolates 
himself from those stimuli which have relation 
to the intellectual work he has been doing. 
If the brain is much fatigued, the worker craves 
isolation, and desires to avoid, so far as is 
possible, all external stimuli. It is to this end 
that he desires to lie down in a darkened room 
for a little from time to time, in such depth of 
silence as may be attainable. No doubt the 
Retreats of the Religious serve a similar purpose. 

The need for isolation and the- advantages SfmcM vfUue 

, . , , -L . ■ 1 • ■II-''* Ay*(«TH», 

which that measure brings with it, perceptible in 
the healthy, are much greater and more useful in 
those who are suffering from hysterical mani* 
featations. This isolation cannot be carried out 
in the home of the patient, and if the relatives 
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urge the adoption of any such plan, the phyaician 
should meet their solicitutione with a fimi refusal. 

BewU*iu»ad It is essential for many reasons that the patient 
should be removed from her relatives and placed 
in a suitable nursing establishment. Even for 
the sake of the relatives themselves such a 
separation is very desirable. A hysterical woman 
dominates the household which is so unfortunate 

tMd «eAy. SB to number her among its members. Her sub- 
lime selfishness governs everything and every one 
round her, and it is very curious, and at the same 
time very pitiable, to see how the)' l>elieve in her 
and strain themselves to meet her wishes and 
cairy out her caprices. I know a lady who for 
many years had served to her each day the 
breasts of two chickens, one at lunch and one at 
dinner ; the legs she bestowed on her sisters, who 
were in reality in feebler health than she. At 
each meal she drank a special and very precious 
brand of champagne ; they were served with an 
abominable thin claret. I apeak feelingly, having 
had, myself, to imbibe this vile concoction. The 
whole house was tuned to her service. No 
window might be opened lest she felt a draught. 
No music might be played — and it was a very 
musical household— lest it over-exeited her. The 
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coEvemence of no one within the waBs of that 
house might be considered, save only her& A 
patient of this kind, with ull her absurdities and 
her tyranny, is a great strain on the immediate 
relatives. They are, however, the last to admit 
this, and strongly oppose any treatment which 
would involve removal from home and isolation. 
There is also another reason why, for the sake of 
the relatives, the patient should be removed, 
namely, the fear of the spread of the malady. 
Hysterical manifestations are, as I have said, 
very apt to be imitated, and for the sake of those 
around her it Li often advisable to remove the 
patient, lest the contagion should spread. 

But, after all, it is the patient herself whom Wttr 
we ought chiefly to consider, and for her un- 
doubtedly isolation is very beneficial. It removes 
her from her worries. It breaks the connection 
with those surroundings and conditions which 
have acted as stimuli, and which may even have 
played the r6le of the proximate cause of her 
malady. It gives her the favourable stimulus of 
fresh, new and wholesome surroundings, and 
brings her in close touch with healthy vigorous 
minds. In addition to this there is the great 
advantage of removing her from the sedulous uud 
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warm Bympatliies of her relatives. Her capricee 
and her various overt hysterical manifeatations 
are fed on the effect which she sees that they have 
on those round her, and are indeed calculated with 
histrionic skill to produce the maximum effect 
possible. I imagine that the actors in a farce 
would rapidly desert the stage if all the spectators 
left the theatre. Let us then remove the specta- 
tors, or, in other words, let us isolate the patient. 
Such isolation, to be effective, necessitates, as 
has been said, the removal of the patient from her 
home. In the case of those who are fairly well off 
a suitable nursing-home is the best place to carry 
out the treatment. It is a matter of great regret 
that this is so costly as to make such an arrange- 
ment impossible in the case of those whose means 
are straitened. For them and for the very poor 
there remains only the possibility of hospital 
treatment. But the wards of a general hospital 
are not so arranged as to be able to provide for 
the due seclusion of many patients. Still, by the 
use of screens placed round the bed, a fair approach 
to isolation can be attained, and I have seen many 
patients do excellently under such conditions. ' 

' On thu subjeut ieo au interesting joper by Dejeribe, " Lc traite* 
nient dcs psfchO'Oiivroaes it rhOpiul pu U mcthode de riaQlement^ 
JXffvne Kturologiqttt, 1902. [>. 1146. 
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If, aa is usual in private work, the treatment CarenwMiary 
IS to be earned out m a nursiug-home, it is ihenurte. 
necessary to select with great care the nurse who 
is to look after the patient. This is a very 
difficult matter, for out of the large number of 
trained nurses who are available, but a small 
percentage possess those qualities and that 
temperament which fit them for work of this 
kind. She must, of course, have been carefully 
taught the art of massage, aod possess a fine touch 
and the needful strength and endurance. But 
these are not the only qualifications necessary to 
success. She must be en rapjmrt aud in full 
harmony with her patient. Her manners ought 
to be quiet and good, her character firm, her dis- 
position bright and cheerful, and her mental 
endowments sufficiently high to enable her to 
keep her patient interested and iu touch during 
the weeks of isolation. Indeed it is not easy to 
find a nurse of this kind, out of the multitude 
who consider themselves to be trained in massage. 



The second point to notice in regard to the ReM, « a 
Weir-Mitchell treatment is rest, both bodily and wX-Mitehtu 
mental. The patient is placed in bed and kept '"'^'*™*- 
there for the greater part of the time she is 
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notes of the case, but shall state the main facts 
a8 brieHy and Bueciuctly as I can. 

This lady, whose age was about thirty, wan 
placed under my care some years ago. She 
had all the marks of deep hysteria and was in a 
state of great emaciation, weighing only 5 st 
4 lbs. I persuaded her to go into a nursing-home, 
and put her on the Weir- Mitchell treatment, 
isolating her completely, and seeing that the 
massage was carefully and faithfully carried out. 

First weeh — She was at first fed exclusiveljrJ 
on milk, 48 ounces daily ; the quantity rising 
gradually until at the end of the week she wa 
taking 150 ounces. On the sixth day she wi 
given one small sandwich containing about a" 
teaspoonful of carefully scraped raw beef As 
this seemed to agree with her, she received sue 
such sandwiches on ithe last day of the week. 
At the end of this first week her weight had 
risen to 6 at. 1 lb., a gain of 10 lbs. 

Second week. — During this week the quantity 
of mUk given varied on different days — between 
135 and 150 ounces, and the administration of 
raw meat was continued. About the middle of 
the week she was given a light lunch at mid-day, 
consisting of chicken and furinaceous pudding, 
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and at the end of this week she was able to take 
in addition a little fish at dinner. Her weight 
now reached 6 st. 8 lbs., a gain, during this 
second week, of 7 lbs. Her temperature, which 
had been persistently below 96''7, and which 
occasionally was more than a degree lower than 
that figure, came to a normal level about the 
middle of this second week. 

Third tpeek. — The patient was now able to During uu 
take a substantial breakfast, lunch and dinner, 
and consequently the quantity of milk given was 
gradually reduced, until at the end of the week 
the daily amount was only about 112 ounces. 
There was again a rise in weight, though a very 
slight one. The patient weighed at the end of 
the week 6 st. 9 lbs. 

Fourth week. — During this period the quan- u»ntis the 

. , f, /mirth vseik. 

tity of milk taken varied from 110 to 120 ounces. 
The diet was, however, made in other respects 
more ample. The patient was at this time 
taking a breakfast of egg, fish, toast and fresh 
butter. Her lunch consisted of mutton chop, or 
chicken, or rabbit, with some variety of milk 
pudding. For dinner she usually had either 
chicken or fish, followed by light pudding. At the 
end of this week the weight rc^e to 6 st. 12 lbs. 
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I neecl not trouble you with further details in 
this case beyond eayiug that at the eud of eight 
weeks the weight of the patient had risen to 
within a pound of eight atone, that she was then 
perfectly well, and that this successful result has 
been maintained until now. 



therafU'atic 
tneaiura. 



tnatment. 



As au aid towards further efficacy in this 
general treatment of hysteria, you will find certain 
hydro-therapeutic measures very valuable. The 
reaction which follows the proper application of 
cold water to the skin is an excellent tonic to 
the nervous system, and cold bathing, either in 
the form of douches or sprays or of the wet 
sheet, is a valuable method of treatment in cases 
of hysteria. I have already described these 
measures in some detaU when speaking of the 
treatment of neurasthenia. 

Electrical treatment should also be mentioned 
in this connection. 1 have said above that I 
consider a careful and thorough massage of the 
muscles is more valuable in connection with the 
Weir-Mitchell treatment than the method of 
causing contraction by means of the faradic 
current. This rule holds true, as I believe, in 
most cases ; but in some the moral effect of 
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furadism may be useful. In these patients, a 
quarter of an liour or more may be spent in the 
evening in causing the chief groups of muscles 
to contract strongly, by means of the faradic 
current. 

Static electricity is a valuable aid in the -seatw 
general treatment of hysteria. Its stimulating 
and tonic effect is very marked in some cases. 
At first it is well to use this agent in a mild way 
in the form of the static breeze. Later, a certain 
amount of sparking will provide a more powerful 
stimulus. 

Treatment by means of drugs is not of con- Trsumfnihy 
spicuous service in cases of hysteria. Indeed 
most of these patients could no doubt be cured 
without the administration of any medicine at 
all. Still, medicines have their place in this as 
in other nervous disorders. Many people are 
sceptical as to this matter, but I am myself a 
firm believer in the efiicacy of valerian and of 
asafcetida in such cases. Reference has already VaitriAn tuid_ 
been made to this subject in the last lecture, 
where I alluded to the observations of F^r^, in 
which the value of valerian, well known to me 
from clinical experience, is experimentally estab- 
lished. The bromides are occasionally of service Oromidu. 
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in special cases, but it is well to avoid using 
them without due cause. The dangers of the 

jMor^itt. establishment of a morphia habit, which in 
hysterical cases is very pressing, should make 
you hesitate if you are at auy time tempted to 
administer that drug. Tl>e suggestive effect of 
bread pills is lauded by some. Others, with the 

itdhftknc game end in view, administer methylene blue 
and expect the patient to be impressed by the 
corresponding coloration of the urine. I do 
not think you will care to use either of these 
remedies, or indeed to give any medicine for 
which there is not some reason other than the 
mere idea of suggesting cure. Suggestion should 
certainly be utilised in hysterical cases, but its 
employment should be a fair one and quite open 
and above-board. When we come to consider 
the management of certain of the prominent 
symptoms of hysteria, we shall have to refer 
further to certain forms of medicinal treatment 
which are appropriate to special conditions. 



We now come, in the consideration of the 
general treatment of hysteria, to that factor 
which is probably of the highest importance of 
all, and which ought to dominate the whole 
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management of the case — namely, the use of 
suggestion on the part of the physician. It is 
Tsry difficult to describe the way in which 
suggestion should be used. This must, of course, 
vary according to the individuality of the 
patient, and what would act as powerful sugges- 
tion to one would be without effect and value- 
less on another. By suggestion, if you ask me XM/i«if«m</ 
to define it, is meant that act by which an idea 
is made to enter the mind of the patient in such 
a way as to remain there and to produce a 
corresponding effect. Obviously a suggestion 
may make for good or it may make for ill. 
Either of these events may happen, and both 
have to be taken into account ; but in the first 
place let us consider such suggestions as have, or 
may be expected to have, a curative effect. No 
suggestion of this kind will rise to its true 
potency unless the phy.sician possesses the con- 
fidence and the attention of his patient. This Nectsnt^qf 
confidence will come, if the physician is sagacious ^an^et. 
and patient during the first few interviews. 
Having first satisfied himself that there is no 
organic lesion present, he should endeavour very 
quietly but insistently to induce the patient to 
confide the true source of her troubles to him. 
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This may not come at the first or even at the 
second time of asking, but ultimately the barriers 
of reserve will break down and the whole story 
will pour out as a Hood. With overwhelmingly 
copious detail the patient will indicate her ideas 
not merely as to the proximate cauae, but also aa 
to the true nature of her symptoms. These will 
be ridiculously exaggerated and distorted, and it 
is now the moment to explain things simply but 
authoritatively. The physician should allow no 
argument. He should speak ex cathedra, and 
must not depart from that position. 

It is well to begin by assuring the patient 
that you are aware that her malady is serious 
to her ; that you know that she suffers really 
and severely. This is the truth, and it is better 
to admit the fact frankly and fairly, instead of 
trying to minimise a state of matters wldcb to 
the patient at least is very truly one of distress 
and suffering. Immediately after this admission 
you must, if any good is to follow your treat- 
ment, assure her that her symptoms are merely 
functional, that there is no organic disease, and 
that she will recover. This statement shoi 
be made quietly, in very clear language, a 
with a tone of confidence and sincerity. 1. 
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cannot, of course, make such a statement in any 
convincing fashion, unless you are yourself 
absolutely sure of its truth. A careful physical 
examination made previously will, however, have 
convinced you of the absence of any sign of 
organic disease. 

After you have done your best to convince AiiwdUj/o/ 
your patient ot the essential curabmty of her 
malady, — and conviction will come sooner or 
later if you presevere in your efforts, — the next 
thing to do ia to make her explain her ideas as 
to the causation of her symptoms. These will 
be very bizarre and absurd, and in plain and 
simple language you should point out how 
incorrect and impossible these theories are. Here 
again there ought to be no argument. You 
speak ex cathedra. 

You may then perhaps point out to her that, Argummt 

though she has suffered so long, she does not pntatt 

look seriously ill ; that her general condition ia "^^^^^J^, 

not what it would have been had she suflFeied 

for that period from any organic disease. If 

this argument is pressed home, it is usually a 

very efficient one. It should be followed up by 

repeating the firm assurance of ultimate recovery. 

A very powerful suggestion toward cure is made 

2r 
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if you can, with perfect sincerity, make some, 

strongly optimistic statement to the nurse in 
such a way that, though the patient can hear it, 
she has the impression that it was only intended 
for the information of the nurse. 

Many other methods of curative suggestion 
will occur to you in your nmuagemeut of such 
cases. I need not elaborate this part of the 
Bultjeet further, save only to point out that one 
of the most difficult and important points is to 
in^c,ih,jttf inspire a desire to recover. Most hysterical 
'^tl'kHitiik pfttjcnts consider recovery to be impossible, and 
''*"'**" almost all do not wish for it. They desire 
rather to drag on a selfish existence, and to 
continue to be at once a source of interest and 
a nuisance to the other members of the family. 
It is usually very difficult to convince the patient 
that such a view is not only foolish but also' 
wrong. Tlie tact of the physician ought to be 
sufficiently lively to tell him from what direction 
the most telling argument should come in each 
individual case. You have to depict in glowing 
colours the joys of that kind of life which you 
have ascertained gave the patient most pleasure 
before her iUness. You should compassionate 
her for those months or years of illness duriugj 
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which her hfe has been so sterile and uninterest- 
iug, suggesting pointedly how delightful it will 
be to return to such pursuits on her recovery. 
To patients of a high morale — and there are y.inoMu 
many such amoag the subjects of hysteria — the 
strongest appeal is that to their sense of duty 
and rectitude. You point, in such a case, to 
their duties to their relatives, so long neglected 
and yet now capable of being fulfilled if they 
will only make the necessary effort towards 
recovery. In many cases a strong argument 
will be found in the potential power of usefulness 
in the work of the World which the patient still 
possesses — a power now latent, but, if the patient 
makes the effort, capable of being revivified. 
Such are a few of the many lines of argument 
you may have to employ in these difficult cases. 

But if suggestion ia a powerful instrument of Uan^ui 
good, 80 it may also be one tor evil, under 
certain conditions and by reason of careless use. 
I have already referred briefly to this. The 
chief occasion on which suggestion may do 
harm is during the examination of the patient. 
In such circumstances the physician should be 
careful not to suggest the possible presence of a 
symptom. He must hear the statements of the 
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patient, but not question her as to other aigua 
or symptoms likely to be present. The physical 
examination should be made minutely aud 
lif carefully, but with complete reserve. Not 
fif »*?*9en rarely has a paralysis or a contracture dated its 
origin from an unguarded inquiry as to whether 
powerlessness or stiffiiesa were present in a 
particular limb. As with motor hysterical 
phenomena, ao with sensory ; for an inquiry as 
to whether there is numbness in a particular 
skin-area will very probably cause that Stlb- 
jective symptom to appear in that area in which 
the patient believes that the physician expected 
to find it.' 

Of hypnotism as an aid in the cure of cases 
of hysteria I have no experience of value to 
give you. Indeed I am nut much inclined to 
try it on any patient who may be under my 

' Aiijoug tliB mcnilicrB of the Latin races hysteria occurs, probably 
with gruBter frwiuoncy, oertaiiily with ffieat^r Mvvrity, thnii ia tlrs 
taac with the populatLon of (jreat Britain. Although one !>ees occ«> 
aionaUy a i«ajly aevew caw «f the diwitM here, it i» to tlio hoapilfthi 
of Paris, or to the (losriiption of French writers tha.t we Itare to go in 
ordor to realiaa fully the i>xtraortlinftry manifestations whicli may occur 
in this remufkflble ili.<ie«se. It is jiroliably in consequencfl of this that 
tT«atineiit by Buggvstion has, in it* details, been tnorD fully developed 
in Paris thau hu beeti the ciLse in this country. For >tni:b detaila 
the works of Charcot may bo coD4ult«d. I have tiiyHiil f derived beiieftt 
also from the perutMl of a. work by Camus aiul I'a^mc/., IieltmnU tt 
Psyehotfirra/ii-e, Paris, 1 80-1, in which the lin« of trt-otment oilnpud in 
tlib Salp^tri^re is fully described, and 1 am gWt to iieable to aclcnow^- 
li?t!ge lierfi my obligation to the writers of that Iwok. 
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care. It is very doubtful whether it ever does 
good, and it is quite certain that it sometimea 
does serious harm. 

Passing from the consideratiou of those .s^pt^matie 
general measures which should be used in the 
treatment of hysteria, we may now turn our 
attention to certain means which are at our 
command in combating the prominent symptoms 
of that malady. In doing this, however, you 
should bear in mind that while it is right and 
proper to apply such special measures so as to 
modify the severity of these symptoms, the 
true treatment is one of attack on the disease 
Q^ a whole, and the most useful means are 
those already discussed. It is useless to treat 
symptoms only. They may be alleviated for the 
moment by such measures aa are about to be 
mentioned, but unless the hysterical condition is 
itself the subject of treatment, and unless the 
patient is brought back to a more or less normal 
condition, any mere alleviation of the prominent 
symptoms will prove of only temporary and 
very partial value. 



The first of these special symptoms the treat- 
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ment of which we may now consider are those 
convulsive attacks which, from a theatrical point 
of view, may be said to present the most striking 
feature of the malady. To those inexperienced 
in these matters the hysterical fit appears to 
be very serious, and it certainly impresses the 
relatives in a way and to a degree which is very 
pleasing to the half-conscious patient. These 
convulsions are no doubt dramatic, but they are 
not serious. 

The patient should be placed on a mattress 
which has been laid on the floor, her clothing 
should be loosened so as to offer no impediment 
to free respiration and circulation, and a reason- 
able amount of care should be taken that in these 
violent convulsive movements she does not hurt 
herself Any, even slight, traumatism is, how- 
ever, very unlikely to happen. The guiding 
principle in using these various measures ought 
to be to let the patient feel that you are not in 
the slightest degree anxious as to her condition, 
and that you are not curious as to the phenomena 
of the fit, nor in any way interested in regard to 
the matter. If the convulsive movements are 
not great and the attack is comparatively mild, 
no special treatment should be adopted. It is 
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well to put screens round the mattress, to darken c*i»w»jj 
tlie roonij to enjoin quiet and silence, and to let 
the patient feel that she is not being watched — in 
fact that the comedy is being played without an 
audience. But, il" the convulsion is a severe one, 
certain definite measures should be adopted. 
There should be no attempt made to restrain the 
movements of the limbs by force. Any such 
procedure would only increase their violence. 
But you may find that firm pressure on the Prttmm <«, 
hystero-genetic points may cut the tit short. ^,„,j/,. 
Most frequently these are to be found over the 
ovarian regions, in the epigastrium, or over the 
cardiac apex. You should therefore ascertain 
whether pressure made in these localities is 
efficacious in stopping the convulsion. If the 
attack continues, you should try the effect of 
dashing cold water on the face and of allowing 
the patient to inhale ammonia. If the faradic rcripherai 
current is at hand, that stimulus, applied by 
means of a wire brush, may be very useful. In 
very severe cases it might eveu be advisable to 
administer a little ether by inhalation, though I 
do not remember ever to have been obliged to 
use this method. The physician ought on no 
account to be tempted to give a hypodermic 
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injection of morphia, however severe the con- 
vuisiou may Ihj. 

The patient, during a hysterical convulsion, 
though she appears to be iuBousible and uucon- 
sciouSj is not really ao. She certainly haa eome 
perception of what la going on, and is able to 
appreciate with satisfaction the effect which her 
perfonnances have on the bystanders. She also 
can hear and does understand, at least to some 
considerable extent. Therefore, if the fit is not 
a trifling one and soon over, it is right that the 
physician should make an etfort to get into some 
degree of mental touch with the patient, and 
should use what influence he may have in the 
way of suggestion nnd persuasion. There is, of 
course, no use in arguing with her, or in scolding 
her. He should speak clearly, firmly and en- 
couragingly to her, repeating the phrases over 
and over, so that they may make some impression 
CD the dulled sensorium, assuring her that the 
attack wiU be of short duration, and that it is 
not of any serious import. Above all things, as 
has been already said, the patient must not be 
allowed to think that the matter is in any way 
an interesting one, or that she is creating a 
sensation. So much for the actual treatment of 
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the hysterical convulsioii itself, but it should be FihrraMiBhcn 
remembered that the proper cure for such a state tarrifd out. 
of matters is that isolation which we have just 
considered. It will be found, almost without 
exception, even in the case of patients in whom 
such fits have previously been of frequent occur- 
rence, that after a day or two of isolation all 
such manifestations of hysteria cease. 

The contractures which are sometimes seen in Cfmtraciurf^i; 
hysteria are very resistant oi treatment. When „ie,^. 
the condition is a recent one and no permanent 
ehrinkinor and shortening of the muscles has had 
time to occur, the use of massage is likely to Majoa^ 
do good. This should be applied very carefully, 
and mainly to the antagonistic muscles. Passive 
movements of the limb should be sedulously per- 
formed and persevered in, even in spite of the 
pain such movements excite. The massage just 
referred to will be more efficacious in strengthen- 
ing the antagonists if it be performed at a time 
when, by such passive movement, these muscles 
have been fully relaxed. The use of the constant 
current or of the faradic brush may be tried in 
these obstinate cases, but, so far as electricity is niectHeUy. 
concerned, static treatment is a more hopeful one. 
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itnintwH. Isolation and the Weir-Mitchell treatment are 
usually necessary in such cases, and when the 
contracture is of old standing and the muscles 
involved are permanently shortened, the aid of 
the surgeon may be required. After tenotomy 
the antagonists, passing out of an overstretched 
condition, have more chance of recovering their 
power and successfully opposing the spasms in 
the agonists. 

Paraiygi$: its The paralysis, so often seen in hysterical 
cases, yields more readily to treatment, as a 
general rule, than does the condition of con- 
tracture of which we have been speaking. Here 
suggestion plays an important role, along with 
isolation, massage and passive movements, and 
it is usually not long before the patient can be 
induced to make an attempt to stand and walk. 
Such early attempts, in cases of paraplegia, are 
l)est made with the help of a " go-cart " in which, 
as the patient endeavours to walk, she can have 
some support under the axillae. Faradism is 
of use here, and I have hastened the recovery 
of such a case by faradising the muscles of the 
legs while the patient was in the " go-cart," and 
during her attempts at walking. 



\'arii)us 
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Another form of paralysis which is common in AjJumia. 
cases of hysteria is that of the laryngeal muscles, 
causing aphonia. This hysterical aphonia is 
sometimes very resistant to ti-eatraent, but it 
often enough yields suddenly from some very 
slight cause. The mere attempt to examine the 
larynx with a mirror in the usual way — believed 
by the patient to be some curative measure- 
may be sufficient to bring this symptom to an 
end and to restore the voice. If this fails, it is 
well to try the application of a faradic current 
to the larynx either externally or internally ; 
the latter, however, from its impressiveness is 
more Ukely to restore the vocal function. The 
Lexternal application of the electrodes is also 
very useful. In some cases I have found the 
following plan to succeed when other things 
failed By this method, the two electrodes are 
placed one on either side of the box of the 
Itirynx, and a moderate degree of current allowed 
to pass. While this is going on the patient is 
directed to attempt to sing a note, and encouraged 
to make the sound more and more forcible. In 
this way I have seen the voice return in one sitting. 



The headaches from which so many hysterical Hauiachf 
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patients suffer may usually be relieved by means 
of a combination of caffeine and phenacetin. 
The use of static electricity is also often of 
benefit. I have had very good results in many 
cases by using the faradic current in the follow- 
ing manner. The patient holds one electrode 
in her hand, you hold the other in your left 
hand. Moistening the fingers of your right 
hand you place them on the scalp over the seat 
of pain, so completing the circuit, llie current 
need not be strong, but should be sufficiently so 
to be clearly felt by the patient. The finger- 
tips are more sensitive than the skin of the scalp 
or forehead, and consequently you may feel with 
perfect distinctness a current which is not per- 
ceptible by the patient. This is the ordinary 
state of matters, but sometimes the skin of the 
scalp in these hysterical subjects is so hyper- 
aesthetic that a current, just perceptible in your 
fingers, may produce pain in your patient. 
Aiueithtnia. On the other hand, anaesthesia is common 

as a symptom in cases of hysteria. In addition 
to the general measures applicable to the 
hysterical condition, you may find that the 
anaesthesia can be removed by the application 
of the faradic brush, or by static treatment 
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High frequency curreuts may also be employed 
with l>enefit in some cases. 



The troubles connected with the digestive J><ff«(<w 
system, from which hysterical patients so often 
suffer, are many and various. These are not 
merely symptoms of the malady with which we 
are dealing, but also coutribute to its causation. 
Theii etiological relation to hysteria may, I take 
it, lie in one or more of three directions. The 
peripheral irritation produced by gastro-intestinal 
idiaorder may, in those who are predisposed, act 
[as a proximate cause of the disease. The mal- 
liiutritlon which results from defective digestion 
may account for the onset of the hysterical 
manifestations, and it will certainly accentuate 
their severity. Finally, in the auto-intoxication A^un- 
which results, we may nud an etiological factor 
of great potency. 

These disturbances affecting the alimentary 
3anal have a clinical character of their own. 
They take on the impress of the hysterical state 
of which they are manifestations, and they differ 
in important respects from the clinical expression 
of their similar conditions as these are seen in 
Lthose who are not hysterical. These are, how- 
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ever, points which concern the question of 
diagnosis, and we need not pause to consider 
them here. 
impnrtanee qf Most of the cascs in which these gastro- 

xuggettum 

atui isolation, intestinal symptoms show themselves are very 
difficult to treat, and, in many, a complete and 
prolonged Weir - Mitchell treatment will be 
required, during which the measures about to 
be mentioned may be employed. In all such 
patients the influence of suggestion and isolation 
is very great. 

The spasm of the ojsophagus which occurs in 
hysterical patients — allied probably to that very 
common symptom, the globus hystericus — is 
best treated by passing an oesophageal bougie. 
This is sometimes easy of accomplishment ; at 
other times, owing to hypereesthesia, the opera- 
tion is a very painful one. 



o'aiijthiiyut. 



jinsteriod The anorexia which occurs in hysterical 

women is a symptom which is always difficult 
and serious, sometimes even dangerous to life. 
A few cases are indeed on record in which this 
condition ended in death. It appears to be due 
to disorder of those neurones which conduct the 
centripetal impressions to those centres which 
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give rise to the feeling of appetite, or perhaps 
to disorder of these psychic centres themselves. 
We know indeed little as to the pliysiology of 
this nerv^ous niechtinism, and etiU less as to its 
pathology. But, be the mode of production of 
this symptom what it may, we know that 
patients suffering from hysterical anorexia have 
no desire for food — that indeed the idea of eating 
is repulsive to them. It is certainly wonderful 
how long these women can continue what is 
little short of an absolute fast, without showing 
its effects in any considerable degree. Tliey go 
abontj for a time, as usual and look fairly well. 
Sooner or later, however, the breakdown occurs. 
They then take to bed, emaciate rapidly, pass 
into a state of extreme weakness, and, as has 
been already said, sometimes die. The patient, 
regarding whom I gave you details when speak- 
ing of the minutiae of the Weir-Mitchell treat- 
Ltnent, was a case of this kind. The ' ' fasting- >■ Faatirtg 
girls" of whom one hears — the result, to a large ^' * 
extent at least, of the morbid taste of a section 
of the public which encourages such objection- 
able exhibitions^ — are prolial>ly in every case the 
victims of hysterical anorexia. 

The cure of this condition is often very 
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itifieuHn nf difficult. You ought at once to insist on the 

tteatiiuj 

hji»tericat carryiug out of isolatiou and the other parts of 
the Wcir-Mitcliell treatment. Your powers of 
suggestion will be heavily taxed, and every 
means open to you of reassurance and of per- 
Buasion should be seized. At any cost the 
nutrition must be kept up, and, if the patient 
absolutely refuses to take food in any other wuy, 
you may recjuire to have recouree to the use of 
the stomach tube, indeed even a nasal tube may 
have to be employed. The unpleasantness of 
these methods is itself of advantage in such 
cases. You have also in rectal feeding a means 
of checking emaciation, though the amount 
absorbed is not suflicient to fatten the patient 



Hysterical vomiting is another symptom very 
difficult of management and of cure. Here also 
the Weir-Mitchell treatment is usually required 
before success can be attained. The dietary, 
curiously enough, appears to be of little import- 
ance. Vomitiug occurs after the swallowing of 
any or every article of food. It is best to select 
such things as are at once of a high nutritive 
value, and at the same time not easily expelled 
in toio from the stomach. That viscus can 
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hardly be entirely cleared of milk, even by the 
most forcible vomiting. I am in the habit of 
giving finely-divided raw beef in these cases, for Diet. 
some shreds will certainly be caught and retained 
in the folds of the mucous membrane, when the 
stomach contracts, and w^ill thus escape expul- 
sion. The line to take is to give various articles 
of diet, selecting such as have a high nutritive 
value and are capable of very fine division. The 
effect, both physical and moral, of washing the 
stomach out is sometimes good in such cases. 
Rectal feeding may also aid in keeping up the 
nutrition. Occasionally counter-irritation does 
good. In one of the worst cases I have seen the 
vomiting ceased after I had transfixed the skin 
of the nape of the neck with four short acu- 
pressure needles. 



Gastralgia, in cases of hysteria, is a symptom Hysterical 

at once troublesome and diflficult, and one which "'" "'"' 

seriously interferes with nutrition. By those 

general measures which have been so often 

alluded to, this symptom can usually be made 

to disappear. The application of considerable 

heat over the region of the stomach, or the use 

of faradism, may aid you. As regards internal 

2g 
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medication there is a stroug temptation to use 
morphia in order to still the pain — a temptation 
which you should resist at all hazards. The 
ordinary remedies for dyspeptic cases may safely 
Use 0/ chloral, be employed. Kosenbach recommends small 
doses of chloral hydrate, and perhaps for a day 
or two this remedy may be employed without 
serious risk of establishing a habit. 

Finally, a word or two may usefully be said as 
to the constipation which so often troubles these 
hysterical patients. It is not as a general rule 
very amenable to the action of aperients, but 
you usually have to give some remedies of this 
description in these cases until other and more 
general means have had time to act. A pill 
containing aloin with extract of nux vomica and 
extract of belladonna usually does well, especially 
if assisted in its action by the administration of 
an enema. But sometimes, when the constipa- 
tion is very obstinate, you may have to take 
stronger measures in order to procure a move- 
ment of the bowels. Croton oil is sometimes re- 
quired, and usually answers well. The adminis- 
tration of these and other similar purgatives 
should, however, be regarded only as a temporary 
measure. A better and more permanent result 
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may be obtained by a regular aud strong massage 
of the abdomen. 

In cases of hysteria in which, there are any inteMaai 

^ • 1 p •> nntiitjitici. 

of these symptoms from the side of the organs 
of digestion, I always think it well to give some 
form of intestinal antiseptic treatment. The 
danger is considerable that toxic absorption may 
occur from the gastrointestinal canal, and thus 
an auto-intoxication may be set up. This might 
unquestionably tend to increase the severity of 
the hysterical symptoms. The methods you 
should employ have been previously mentioned. 
I have certainly seen bad hysterical cases im- 
prove when rectal irrigation was used and the 
tissues thus washed out. 

In bringing this course of lectures to a close, Omriv^Unft' 
as I do here and now, it may be that I should 
take my leave in some felicitous and appropriate 
words if I could only pitch upon them. But indeed 
eloquent phrases are not for me, nor do I think 
that such are needed. I may, however, be per- 
mitted to express the earnest hope that a 
scheme of work which has notably helped me 
by systematisiog my ideas and focusing the 
results of experience, may have brought some 
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distinct benefit to you also, — a benefit which 
may be reflected on those sufferers from nervous 
diseases who may pass into your professional 
care in future years. 
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Bladder, attention to, in myelitis, 
150 
in tabetic cases, 345, 352 
BlisterH, their use in peripheral 

paralysis, 104 
Blood-letting in cases of apoplexy, 
161 
its use in cases of lesion of lower 
motor neurone, 104 
Bones, perception of vibration in, 

324 
Borate of sodium, 224 
Borax in the treatment of epilepsy, 

224 
Botulism, 63 
its toxine, 63 
its anti-toxine, 64 
Brain abscess, 182 

tumour, 168 et seq. 
Bromide treatment in Meniere's 
disease, 360 
in cases of epilepsy, 215 
Bromides in neurasthenic insom- 
nia, 398 
in chorea, 248 

their use in the treatment of 
hysteria, 429 



Bromides, their use in the treat- 
ment of epilepsy, 216 

Bromipin, 223 

Bromism, 218 

Brown-Sequard iitn, 206 

Bulbar paralysis, treatment of, 107 
by electricity, 116 

Butyl-chloral, its use in neuralgia, 
282 

Caffeine, its action in migraine, 307 
Calomel in neuralgia, 273 
Carbolic acid, action of, on cutane- 
ous sensation, 262 
injections of, in cases of sciatica, 
300 
Carotid artery, compression of, 160 

ligature of, 160 
Catalytic action of the constant 

current. 111 
Cataphoric action of the constant 

current. 111 
Causation of nervous disease, 4 
Central pain, 260 
paralysis, 133 el seq. 
causation of, 134 
signs of, 141 
treatment of, 141 et se^. 
Centripetal neurones, lesions of, 
251 et seq. 
])aths concerned in equilibration, 
364 
Cephalalgia, 303 
Cerebellar ataxia, 312 

lesions, reeling caused by, 32$ 
Cerebellum, as centre for co-ordina- 
tion, 826 
vertigo from lesion of, 354 
Cerebral abscess, 182 
embolism, 194 
hemorrhage, 158 et seq. 

treatment of, 169 
paralysis of children, treatment 

of, 143 
softening, 194 
thrombosis, 194 
tumour, 168 et seq. 
Cerebrum as centre for co-ordina- 
tion, 318, 327 
Cerium oxalate, its use in gastric 

crises, 362 
Chloral hydrate, its use in chorea, 
249 
its use in hysterical gastralgia, 
450 



^^^^^F ^1 


^H Clilondea, diet poor iu, in cftses of 


Countttr-irriUtion in the troAtment ^^^| 


^M «pilepA;, 220 


of sciatica, 297 ^^^| 


^1 Clioliu, ia cii8«s of e[)ilq«y, 210 


its u«« in Mt^niere'a di«pa£«, 361 ^^^| 


^M Cliorea,, 240 


its use in peripheral ptvralysi'i, ^^H 


^B ireathient of, 343 


104 ^H 


^V Chramatolyais, 43 


theory itn to its mode of action, ^^^| 


^H Chroaic liTtlroceplialus, 165 


264 ^H 


Crimea, gastric, of ulrBa, their ^^^| 


^H Cliiuat?, inJIuentu ot, in ca^esi of 


treatment, 352 ^^^| 


^V upumlgtd, 279 


visceral, of ttibe^, treatment of, ^^^| 


^M Climatio trentincnt iu cases of 


^^M 


^K eieura^themu, 404 


Cystitis, troatment of, 161 ^^^| 


^B Coc&ine^. action oi', on cutaneous 


^^^^1 


^1 aensation, 262 


Deep reflexes lo«ttn lesions of lower ^^H 


^V Codekie iu tlj« treatment of ligUt- 


motor neurone, 97 ^^^| 


^M ning pai ns, 303 


increadud in lesions of upper ^^^| 


^1 Cold bftth in neurasthenia, 401 


motor neurone, 13S ^^^| 


H Cold bit-thiu^ iu u^urotii^ cases, 19 


Degem<ra«.-y, mnrkij of, 10 ^^^| 


H Genua, in Bpoi>kxy, 159 


D(<geiii<rattat], rt.-action of, 97, i)S ^^^| 


H Cooipenaation, its vntuo in trc^ut- 


of pyramidal tracts, 13ft ^^^H 


^M nieiit of tu.be», :ii6 


Diabetes, a caUMe of neuralgia, 274 ^^^| 


^M Couductiou i>atli for pain, 253 


cord lesiona in, SID ^^^H 


^L Confidence, importance of inspir- 


sciatica a^ a result of, 295 ^^^| 


^H ing, iu thtj treatmeut of 


Diaphoresis, u»e of, 49 ^^^H 


^H hyt.t(<ri&, 414 

^V Coti^itipaiion, a cnuae of neuralgia, 


Diet during V^^eir-Mitcliell trut- ^^^| 


meut, ^^H 


■ 27^ 


for neurotic cliildren, IS ^^^M 


H in cases of liyaterin, iti trckt- 


iu epilcpHy, 212 ^^H 


H ttient, 450 


in hysteria, 424 ^^^| 


^B Contracture, hysterical, its treat' 


Dilatation, gaatrii^, as c&use of ^^^| 


^1 ment, 441 


ntirvous digeiiJie, 41 ^^^| 


^B ill spostio puralysiti} 19S 


in neurtuthenid, treatment of, ^^^H 


H ovrrcoTijing of, in eases of (leri- 


^^M 


H pheral paralystia, 125 


Dilated stomach, lavage necesaary ^^H 


^M Con vulsioii, t^iiie'ptic, treatment of, 


in Ca.<«Jj of, 49 ^^^1 


■ 225 


Dioninc, in tabei), 351 ^^^| 


■ hysterical, treatment of, 438 


iu the tr&ntmeut of lightning ^^^^ 


H Convulitionti, infantile, 234 


jiaiuii, 303 ^^^B 


^M Co-ordinstiuii, action of cortex 


Dmemiaated eelerosig, 1^5 ^^^| 


H cerebri In respect of, 318, a27 


Douches in the trentiuent of oeu- ^^^H 


^1 ceutreti for, 317 


rsatbenia, 402 ^^^| 


■ in cord, 324 


Dmiuago in chronic hydrocephaks, ^^H 


H in cerebiiUum, 325 


167 ^H 


■ in cort»x, SIS, 327 


Drinking, i^ecret, 79 ^^^| 


^1 i^eiitrifiigal paths for, 326 


Dysjieplic syniptomi; in neuras- ^^^| 


H definition of, 314 


thenift, management of, 3S5 ^^H 


^M tlia^irders of, 300 ii( seq. 


^^^H 


^B disturbed by alcohol, 76 


Ehrlich's work, 55 el lej. ^^H 


^P the centripetal connections re- 


Electrical treatment in cawa of ^^^| 


^K tjuired for it» proper perfonu- 


hysteria, 428 ^^H 


H ance, 318, 320 


of neurasthenia, 399 ^^H 


H Cortex, co-ordination in, 318, 327 


Electricity in the treatment of ^^^^ 


^t motor art'aa iu, 172 


hysterical headache, 414 ^^^| 


^^^^B Counter-irritation in the trestiuent 


its Use m the treatment of tabes, ^^^| 


^^^H nf fucial Qcnralgia, 2SS 


348, 350 ^^M 
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Electricity, its urus in trcatiug \ivn- 
]>heral paralysis, 108 ct »eq. 
in the treatment of sciatica, 299 
in facial neuralgia, 286 
in the treatment of liyBterical 
contracture, 441 
Electrolytic action. 111 
Electro- therajieutics, 108 el stq. 
Electrotonic action, 110 
Elimination of toxines, 48 

bv lavage, 49 
Embolism, cerebral, 194 
Epilepsy, idio|Mthic, 203 
treatment of, 212 
Jacksonian, 169, 229 
Epileptic vertigo, 358 
Epileptiform neuralgia, 278 
Equilibration, centripetal jiaths 
concerned in, 354 
disorders of, 309 et sea. 
Ergotine, action on cord, 811 
Erythrol tetrauitrate, its action in 

migraine, 307 
Ether, dissociation of sensation 

caUHcd by, 263 
Etiology of nervous dlHcase, 4 
Exalgin, its nxe in neuralgia, 281 
Excesties, sexual, in cases of tabes, 
346 ; their treatment, 363 
as cause of neurasthenia, 391 
Exercise, in cases of peripheral 
paralysis, 126 
choice of, in cases of neuras- 
thenia, 377 
for neurotics, 17 
Exercises, graduated, in cases of 
lesion of upper motor neurone, 
196 
in cases of tabes, 313, 337 fl ffo. 
Extension, treatment in Pott s 

disease of spine, 190 
Extra-dural luemorrhage, 168 

Facial neuralgia, 269 et seq. 

paralysis, contracture in cases of, 
127 
electrical treatment of, 114 
treatment by nerve anastomo- 
sis by o])eration, 132 
Faradic current, eHects of, 118 

reflex effects, 119 
Fasting girls, 447 
Fatigue, feeling of, one of the 
eom]ionents of muscular sense, 
324 



Fatigue, mental, etfucts on tactual 
sense, 29 

Fare's observations on the action 
of valerian, 400 

Fifth nerve, neuralgia of, 269 el $-'q. 

Fit, hysterical, treatment of, 438 
o]iilc]ttic, treatment of, 225 

Floating kidney, in cases of neu- 
rasthenia, 389 

Frenkel's method of treatment in 
locomotor ataxia, 813, 337 et 
seq. 

Friedreich's ataxia, 311 

Fright, as cause of chorea, 241 
as cause of neurasthenia, 380 

Functional nervous diseases, 362 el 
teq. 

Galvanic current, method of using, 
112 
effects of, 113 
Gassorian ganglion, excision of, 

289 
Gastralgia, hysterical, 449 
Gastric crises of tabes, their treat- 
ment, 352 
dilatation, causing nervous 
disease, 41 
in neurasthenia, treatment of, 

387 
lavage necessary in, 49 
Gastro-intestinal antiseptics, 273 

toxines, 40 
Gelsemium, ito use in facial 

neuralgia, 282 
Giddiness. See Vertigo 
Glaucoma, causing neuralgia, 276 
Gout, as a cause of neuralgia, 274 

as a cause of sciatica, 295 
Gumma, intra -cranial, treatment 

of, 82 
Gymnastics, in cases of lesion of 
upper mot«r neurone, 196 
in cases of i>eripheral jwralysis, 
126 
Gynecological treatment in cases 
of hysteria, 413 
in cases of neurasthenia, 391 

Hematomyolia, 183 
Hiemorrhage, cerebral, 168 tt teq. 
treatment of, 169 

extra-dural, 168 

into spinal cord, 183 

meningeal, 168 
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Hallucination of pain, 258 
Haptopherous group, 55 
Headache, 303 

liysterical, 443 
Heat, as a remedy in facial 
neuralgia, 285 

in sciatica, 297 
Heinz's obserrations reganling the 

action of iodides, 164 
Hemicrania, 304 
Hereditary influences in cases of 

epilepsy, 204 
Heredity, as cause of nervous 
diathesis, 7 

in cases of neurasthenia, 368 
High frequency currents in the 
treatment of insomnia, 398 

in neurasthenia, 399 

in tabes, 360 

in neuralgia, 286 
, Hydrocephalus, chronic, 165 
Hydrotiierapeutic measures in 
chorea, 247 

in neurotic cases, 19 

in the treatment of hysteria, 428 

in neurasthenia, 401 

in tabes, 348 
Hypodermic administration of iron, 
270 

of mercury, 88, 89 
Hyposulphite of sodium, action 
in antagonising poisoning by 
malon-nitril, 52 
Hysteria, 408 et seq. 

hereditary causes, 409 

mental element in, 409 

proximate causes, 410 

contagiousness of, 411 

treatment of, 412 et seq. 

sexual aberrations in, 413 

pain in, 258 
Hysterical amesthesia, 443 

anorexia, 446 

aphonia, its treatment, 443 

contracture, its treatment, 441 

convulsion, treatment of, 438 

gastralgia, 449 

lieadache, 443 

jtaralysis, treatment of, 442 ■ 

S|>a8m of the oesophagus, 446 

vomiting, 448 

Ichthyol in neuralgia, 274 
Idiopathic epilepsy, 203 
treatment of, 212 



Idiosyncrasy, 46 

in case of alcohol, 75 
Imitativeness of neurotics, 20 

in hysteria, 421 
Immunity, 54 et seq. 
Infantile cerebral paral3rsis, treat- 
ment of, 143 
Infantile convulsions, 234 
Infantile i>aralysis, see Polio- 
myelitis 
Influenza, a cause of neuralgia, 

275 
Inoculation, protective, 54 
Insomnia, in chronic alcoholism, 
treatment of, 80 
in cases of neurasthenia, 396 
Interstitial hypertrophic neuritis, 

311 
Intestinal antiseptics, 273 
Intra-cranial abscess, 182 
pressure, 167 
tumour, las et teq. 
Inunction of mercury in cases of 

syphilis, 86 
lodalbacid, its nature and adminis- 
tration, 91 
Iodide of potassium, in neuralgia, 
272 
its use in facial neuralgia, 282 
its value in the treatment of 

sciatica, 301 
its use in cases of cerebral 

hemorrhage, 164 
in the treatment of cerebral 

gumma, 173 
its use in syphilitic cases, 91 
its use in acute anterior polio- 
myelitis, 101 
theory as to its action, 102 
its use in tabes, 347 
its use in Meniere's disease, 361 
Heinz's observations regarding, 
164 
lodopin, its administration in 

syphilitic cases, 92 
Iron, its subcutaneous administra- 
tion, 270 
Irritative lesions of upper motor 

neurone, 202 et seq. 
Isolation, its use in the treatment 
of hysteria, 419 
in the treatment of alcoholism, 

78 
in cases of the morphia habit, 
69 
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Isol&tion, its value in the treatment 
of chorea, 245 

Jacksonian epilepsy, 169, 229 
Joints, perception of passive move- 
ment at, 823 

Kidney, floating, in cases of neu- 
rasthenia, 389 

Kleptomania, 14 

Korsakow'g svroptom -complex in 
chronic alcoholism, 77 

Laminectomy in tuberculous disease 
of vertebrse, 192 
conditions rendering; this opera- 
tion advisable in cases of 
tumour of the cord, 187 
Laryngeal crises of tabes, 352 
Lateral sclerosis, primary, 137 
Lavage of stomach, 49 
of tissues, value of this treat- 
ment, 49 
Lead-poisoning, varieties, 47 

treatment, 48 
Lightning \\Mns of tabes, 302 
Locomotor ataxia, 310 et acq. 
lesions of, 310 
treatment of, 312 el uq. 
svniptoms of, 329 
tneory as to, 330 
general treatment of, 342 
sexual excesses in, 346 ; their 

treatment, 353 
anti-syphilitic treatment of, 92 
visceral crises and their treat- 
ment, 351 
attention to bladder required in 

cases of, 345. 352 
use of suspension in, 349 
lightning pains of, 350 
general considerations as to tlie 

treatment of, 336 
the question of anti- syphilitic 

treatment of, 92 
dangers of mercurial treatment 
in cases of, 93 
Long splint in the treatment of 

sciatica, 296 
Lowermotorneurone, arrangements 
of, 95 
diseases which affect it, 96 
symptoms produced by lesion of, 

97 
treatment of lesions of, 99 



Lumbar puncture to relieve pain in 

cases of brain tumour, 182 

in chronic hydrocephalus, 168 

Malaria, a cause of neuralgia, 275 
Malnutrition, a cause of neuralgia, 

270 
Malon-nitril, poisoning by, 51 
antagonised by hyposulphite of 
soda, 52 
Massage in the treatment of 
sciatica, 300 
in the treatment of peripheral 

paralysis, 123 
incases of hysterical contracture, 

441 
in the treatment of hysteria, 424 
Mastoid disease, a cause of neu- 
ralgia, 276 
Masturbation, a cause of neu- 
rasthenia, 391 
its treatment, 394 
Megrim, 304 
symptoms of, 305 
treatment of, 306 
Memories, motor, 318 
Mdniire's disease, 359 et teq. 
Meningeal artery, middle, rupture 
of, 158 
heemorrhage, 158 
Menopause, neuralgia at time of, 

269 
Mental exhaustion, in neuras- 
thenia, 368 
fatigue, effects on tactual sense, 

29 
phenomena in neurasthenia, 366 
work, method of estimating 
fatigue caused by, 29 
Menthol, action on skin, 262 
Mercurial preparations in neuralgia, 
273 
treatment in cases of tabes, 93 
Mercury, hypodermic administra- 
tion of, 88, 89 
method of its employment as an 
anti-syphilitic remedy, 82, 86 
Metatrophic treatment in cases of 

epilepsy, 220 
Micro-organisms in relation to 

nerve-cells, 45 
Middle-ear disease, as a cause of 

neuralgia, 276 
Middle meningeal artery, rupture 
of, 168 
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Neuriilgiaj general delinition of, ^^^H 
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266 ^^H 
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treatment of, 267 et it<i. ^^^H 
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treatment of, 270 et tei}. ^^^H 
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^^H 
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^H plectrical treatment of, 115, ISl 
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^H m&Bsage in the tfcntweitt vf. 


^^H 


^M 123 


tTAuroatic, 390 ^^^H 


^H Multiple scUroais, 15G 


sexual, 391 ^^H 


^H Muscles, synergic action of, 31 fi 


caosed by gastric dilatation, 41 ^^^H 


^H MQacular atrophy in peripheral 


a cause of nuur&lgia, 266 ^^H 


^H lerions, 97 


I4^purectomy in caaee of facial n«u- ^^^H 


^H contraction, sensstion prodnced 


ralgia, 286 ^^H 


H by, 323 


NeuriUa, electrical trentnieut of, ^^^| 


^H fiitij^ue, ti.ciiJtiitioii of, 324 


^^H 


^H jcrkiugs in cboroa, 246 


masaage in the treatment of, 123 ^^^H 


^H jsrkJiigs in niyeliti!), 153, 199 


interstitial hyp«rtro[i)iic, ijll ^^^H 


^H t)en«e, il21 d teq. 


NeurococuuB, ^lo ^^^H 


^H Muscu lo-tspiral i]«ira,lyais, trea.tinetit 


Nentone, detiuition of term, 36 ^^^B 


H 115 


theory, 37 ^^^B 


^H ^fyasthenia gravis, 108 


lower motor, Arrangements of, 9^ ^^^B 


^H Myelitis, acutv, causation of, 147 


diseases which atfect it, 96 ^^^H 


^H treatment of, \A% 


symptoms produced by leaioiu ^^^H 


^V chronic, treatment of, 153 


^^H 


^B diaphoretics in, 49 


upper motor, leaions of, 133 et ^^^B 
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Neurone, upper motor, irritative 
lesions of, 202 et uq. 
signs of paralysis of, 141 
Keurones, centripetal, lesions of, 
251 H teg. 
conveying sensation of pain, 253 
Neurotic adults, management of,31 
exercise for, 31 

avoidance of alcohol and nar- 
cotics, 82 
child, definition of term, 8 
changes in behaviour, 11 
suicidal tendency, 12 
religious peculiarities, 12 
management of, 15 
, exercise for, 17 
feeding of, 18 
sleep of, 18 
cold baths for, 19 
imitativeness of, 20 
passionateness of, 22 
acuteness of senses in, 23 
punishment of, 23 
sentimentality of, 24 
books to be read by, 26 
choice of school for, 26 
results of over- work in, 28 
mental fatigue in, 29 
inheritancy, indications of, 9 
Night terrors, 14 
Nitrate of silver, its use in tabes, 

347 
Nitrite of amyl, its use in laryngeal 
crises, 352 
its action in migraine, 307 
Nitro-glycerine in neuralgia, 272 

its action in migraine, 307 
Nucleus of Bechterew, 326 
of Deiters, 326 
ruber, 826 

Ocular tension causing neuralgia, 

276 
(Esophagus, spasm of, in hysteria, 

446 
Onanism, 391 

Optic atrophy in tabes, 863 
nerve, its use iu co-ordination, 

320 
thalamus, relation to central 

])ain, 260 
neuritis, influence of trephining 
on, 180 
Osmic acid in the treatment of 
sciatica, 300 



Osmic acid as a remedy in cases of 

facial neuralgia, 286 
Over-feeding in the treatment of 

hysteria, 424 
Over-pressure at school, method of 

estimating, 29 
causing chorea, 241 
Overstrain of brain as cause of 

neurasthenia, 373 
Overuse of neurones a cause of 

degeneration, 84 
Overwork, results of, in neurotic 

child, 28 
effects on tactual sense, 29 
Oxalate of cerium, its use in gastric 

crises, 352 
Oxide of zinc in the treatment of 

epilepsy, 226 

Pain, as felt by neurasthenics, 364 
causation of, 257 
central origin of, 260 
conduction, slowness of, 267 
in hysteria, 268 
hallucination, 268 
in myelitis, 153 
referred, 264 
sensation of, 263 el uq. 
the stilling of, 261 
Paraldehyde in neurasthenic in- 
somnia, 899 
Paralysis, central, 133 et uq. 
treatment of, 141 et teq 
causation of, 134 
signs of, 141 
hysterical, treatment of, 442 
peripheral, 94 et u-q. 
signs of, 97 
treatment of, 99 
Para -syphilitic affections, in re- 
lation to anti-syphilitic treat- 
ment, 93 
Passion, in neurotics, 22 
Paths conducting pain, 253 
Peripheral paralvsis, 94 et teq. 
definition of the term, 94 
signs of, 97 
treatment of, 99 
galvanic treatment of, 114 
massage in the treatment of, 123 
exercise in the treatment of, 126 
Pernicious an»mia, cord lesions in, 

310 
Phagocytosis, in cerebral hemor- 
rhage, 163 
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Phagocytosis, increased by iodide 

of potassium, 102 
Phenacetin in tabes, 350 
itii action in migraine, 307 
in lightning pains, 303 
its use in neuralgia, 281 
in sciatica, 300 
Phosphorus in the treatment of 

neurasthenia, 401 
Physician, attributes of, making 
for success in treating hysteria, 
415 
Plague, bacillus of, 45 
Pleasure, its relation to pain, 258 
Polar changes in the reaction of 

degeneration, 98 
Poliomyelitis, acute anterior, 
surgical measures in, 128 
massage iu the treatment of, 128, 

124 
electrical treatment of, 116, 121 
treatment of, 101 
Potassium iodide, its use in 
Meniere's disease, 361 
Heinz's observations regardia , 

164 
its use in tabes, 347 
Pott's disease, yt& 
Practice, its importance as an 
element of ftenkel's treatment, 
337 
Pregnancy, its relation to chorea, 

241 
Primary lateral sclerosis, 137 
Progressive muscular atrophy, 
strychnine in the treatment 
of, 106 
electricity in the treatment of, 

122 
massage in the treatment of, 124 
Prophylaxis, 3 et seq. 

in relation to epilepsy, 211 
Protective inoculation, 54 
Puberty, neuralgia at time of, 269 
moral obliquities seen at time of, 
13 
Punishment of neurotic children, 23 
Purgation, in cases of a)ioplexy, 
161 
in the treatment of sciatica, 293 
Pyramidal tracts, lesions of, 133 
et icq. 
irritative lesions of, 202 et teq. 
Pyramidon, its use in neuralgia, 
281 



Pyramidon, in the treatment of 
lightning pains, 803 
its action in migraine, 307 
iu tabes, 351 

Quinine, its use in neuralgia, 280 
in sciatica, 300 

in the treatment of M^niire's 
disease, 360 

Rarefied air, effect of, in neuras- 
thenia, 406 

Reaction of degeneration, phenom- 
ena of, 97, 98 

Receptor, 55 

Rectal lavage, 49 

Red nucleus, 826 

Referred pain, 264 

Reflexes, deep, lost in lesions of 
lower motor neurone, 97 

Reflex loop, results of destruction 
of, 97 

Refraction, errors of, as cause of 
neuralgia, 276 

Religious jteculiarities in neurotics, 
12 

Remorse, exaggeration of, in neu- 
rasthenia, 366 

Reproductive organs, disease of, 5 

Rest cure, details of, 418 

Rest in the treatment of sciatica, 
296 
its use in lesions of lower motor 

neurone, 103 
as a factor in the treatment of 
hysteria, 423 

Rheumatic toxine as cause of 
chorea, 242 

Rheumatism as a cause of sciatica, 
296 

Rickets as a cause of convulsions, 
206 

Salicylate treatment of chorea, 244 
Salicylates, their use in neuralgia, 

281 
Saline solutions, lavage by means 

of, 49 
Salol, in neuralgia, 273 
School-life in relation to neurotic 

children, 26 
School, over -pressure at, causing 

chorea, 241 
School-work, method of estimate 

fatigue caused by, 29 
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Sciatica, its treatment, 290 et $eq. 
Sclerosin, disseminated, 165 
Scotoma, in migraine, 306 
Seclusion in the treatment of the 
morphia habit, 69 
in the treatment of alcoholism, 78 
in the treatment of hysteria, 419 
Secret drinking, 79 
Selective action of alcohol, 76 

of toxinea, 37, 46 
Sensations, acuteness of, in neu- 
rotics, 23 
Sense, muscular, 321 et acq. 

tactual, 321 
Sensory neurones, lesions of, 251 

et seq. 
Sentimentality in neurotics, 24 
Serum-therai)eutics, 54 
Sexual aberrations, in cases of 

hysteria, 418 
Sexual excess, in neurasthenia, 
management of, 393 
a cause of neuralgia, 269 
in tabes, 346 
general treatment of, 363 
Sexual neurasthenia, 391 
Sincerity, great importance of, in 
relation to the treatment of 
hysteria, 416 
Sleep, in neurotics, 18 
Sleeplessness, in cases of neuras- 
thenia, 396 
in chronic alcoholism, treatment 
of, 80 
Softening, cerebral, 194 
Spasm of cesophagus in hysteria, 

446 
Spastic paralysis, clinical signs of, 

141 
Specific lesions of nervous tissues, 

81 
Spinal cord, as centre for co- 
ordination, 325 
htemorrhage into, 183 
grouping of cells in anterior 

horn, 96 
tumours, 184 
Spine, Pott's disease of, 188 
Static electricity, in the treatment 
of sciatica, 300 
in the treatment of facial 

neuralgia, 286 
in tabes, 350 

in the treatment of neurasthenia, 
400 



Static electricity, in cases of 
hysteria, 429 
its use in the treatment of 
hysterical contracture, 441 
Status epilepticus, 226 
Stigmata of degeneracy, 10 
Stimuli, abnormal reaction to, in 

neurasthenia, 364 
Stomach, dilatation of, lavage in, 
49 
washing out of, 49 
Strychnine, action of, on nerve- 
cells, 44 
Subcutaneous administration of 

iron, 270 
Suggestion, its use as a method of 
treatment in cases of hysteria, 
480 
Suicidal tendency in neurotic 

children, 12 
Surgical measures in the treatment 
of facial neuralgia, 286 
in cases of sciatica, 301 
in cases of brain tumour, 174 
in cases of infantile cerebral 

paralysis, 145 
in case:! of poliomyelitis, 128 
in cases of epilepsy, 227 
Sypliilis, 80 et tea. 
cliange in character of the 

disease, 81 
treatment of, 85 et teq. 
a cause of epilepsy, 208 
causing neuralgia, 276 
Syphilitic aifections of the nervoaa 

system, 80 et aeq, 
Syphilitic lesions of the nervous 
tissues, 81 
their frequency, 81 
effects which treatment has, 82 
treatment of, 82 
Sympathetic nervous system, 
symptoms of disturbance of, 
306 
Symptomatic epilepsy, 229 
Synergic action of muscles, 315 
System diseases of cord, 135 

Tabes, 310 a teq. 
anti-syphilitic treatment in, 92 
attention to bladder in cases of, 

345, 352 
general treatment of, 842 
treatment of lightning pains, 
360 
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Tabes, liglitniug pains of, 350 
visceral crises and their treat- 
ment, 351 
use of suspension in cases of, 

349 
treatment of, general considera- 
tion as to, 3<j6 
characteristic symptoms of, 329 
sexual excesses in, 345 ; their 

fl^atnient, 353 
treatment of, 312 et seq. 
dangers of mercurial treatment 

in cases of, 93 
the question of anti-syphilitic 
treatment of, 93 
Tabetic ataxia, explanation of, 330 
et seq. 
lesions, 310 
vertigo, 356 
Tactual impressions, their use in 
co-ordination, 321 
sense, effects of overwork on, 
29 
Teeth, disease of, as cause of 

neuralffia, 277 
Tendon reflexes lost in lesions of 

lower motor neurone, 97 
Tendon transplantation in case of 
infantile cerebral paralj-sis, 
146 
in poliomyelitis, 128 
Tenotomy in spastic conditions, 
146 
in cases of hysterical contracture, 
442 
Tetanus, action of toxine of, 43 
toxine of, 56 et aeq. 
treatment of, 62 
Tetanus anti-toxine, 60 

its clinical use, 62 
TeUny, 237 

treatment of, 239 
resulting from gastric causes, 41 
Thalamic lesions, giving rise to 

pain, 260 
Thrombosis, cerebral, 194 
Thjrroid feeding in cases of epilepsy, 
214 
treatment in neurasthenia, 401 
Tie dmdoureux, 278 
Tobacco, causing neuraglia, 272 
Touch, sense of, effects of mental 

fatigue on, 29 
Toxic nervous disorders, treatment 
of, 34 et seq. 



Toxic nervous disease, treatment 

of, AT et seq. 
Toxicity of urine in cases of 

epilepsv, 209 
Toxine, definition of term, 35 
of tetanus, action of, on nerve- 
cells, 43 
Toxines, as causes of epilepsy, 
206 
causing neuralgia, 272 
in the causation of sciatica, 295 
action of, on upper motor 

neurone, 135 
selective action of, 37, 46 
varieties of, 39 
in auto-intoxication, 40 
gastru-intestinal, 40 
action on neurones, 42 
changes in nerve-cells caused by, 

43 
method of elimination of, 48 
elimination of, by lavage, 49 
acting on motor cells of anterior 

horn, 97 
causing vertigo, 357 
Toxophorous grou}), 55 
Transplautationof tendons in polio- 
myelitis, 128 
in infantile cerebral paralysis, 
146 
Traumatic neurasthenia, treatment 

of, 380 
Tremor, causes and treatment of, 

199 
Trephining, in chronic hydro- 
cephalus, 167 
in infantile cerebral paralysis, 

145 
in cases of brain tumour, 180 
in cases of brain abscess, 183 
in epilepsy, 228 
in Jacksonian epilepsy, 230 
Trigemiual neuralgia, 269 
causation of, 269 
treatment of, 270 el seq. 
Trional in neurasthenic insomnia, 

399 
Trophic changes in lesions of lower 

motor neurone, 97 
Tuberculous disease of vertebrse, 

188 
Tumour, cerebral, 16S et seq. 

of spinal cord, 184 
Turpentine, its value in the treat- 
ment of sciatica, 301 
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Upper motor neurone, irritativa 
lesions of, 202 et teq. 
lesions of, 133 c( seq. 
signs of paralysis of, 141 
treatment of lesions of, li'iet leq. 
Uterine disturbances, their effect 
in neurasthenics, 365 

Valerian in the treatment of 
hysteria, 429 
in tne treatment of nearasthenia, 
400 
Venesection in cases of apoplexy, 
161 
its use in cases of 'lesion of the 
lower motor neurone, 104 
Vertigo, general considerations as 
to, 353 et aeq. 
in neurasthenia, 367 
tabetic, 356 
in neurotics, 17 
causation of, 355 
epileptic, 358 
treatment of, 358 
Vestibular impressions, their rela- 
tion to vertigo, 354 



Vestibular nenronifs, their impor- 
tance with reference to co- 
ordination, 320 

Vibration, sensation of^ in bones, 
324 

Vicarious action in cases of ataxia, 
331 

Visceral crises of tabes, treatment 
of, 351 

Visual impressions, their relation 
to vertigo, 355 
symptoms, in migraine, 306 

Vomiting, hysterical, 448 
in tabes, 351 



Weir-Mitchell method, details of, 
418 «< seq. 
in cases of gastric crisis, 352 
treatment in neurasthenia, 403 
in neuralgia, 279 
"Wrist-drop," massage in the 
treatment of, 125 



Zander's api>aratus, 127 
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